


NOTICE. 


OTS is making two important changes in its services to customers. 


MICRO-REPRODUCTION -- OTS is changing its system from microfilm to micro- 
fiche, a move taken because most Government agencies are converting to microfiche 
for photocopy reproduction. The International Standard Size of 105 mm. x 148 mn. 
(approximately 4"x6") sheets of microfiche will be used. Image size will be 
generally an 18:1, occasionally 20:1, reduction. If a document contains 57 pages 
or less, normally only one sheet of microfiche will be necessary to contain the 
document. "Trailer Cards," or sheets in addition to the first for longer docu- 
ments, will contain somewhat more pages. Microfiche viewing and reproduction 
equipment ‘is marketed by a number of U. S. and European manufacturers. 


ADVANTAGES OF MICROFICHE COMPARED TO MICROFILM -- 


Costs less to produce 
Rapid production 

Rapid dissemination 

Simple to file 

Fast retrieval 

Compact storage 

Hard copy only when needed 


"“HARD-COPY"-- All reports will be available in hard copy as well as micro- 
fiche, and a new pricing schedule is being developed so that a document in hard 
copy will be sold at the same price regardless of whether it is produced by 
printing, one-for-one blow-back from microfiche, or any other method. 


PRICES -- Prices for both hard-copy and microfiche will appear in USGRR for 
each document listed. 
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TECHNICAL 


ABSTRACT 


1. AIRCRAFT AND FLIGHT 
EQUIPMENT 


AD-600 923 Div. 


OTS Frice $3.00 


1,13 


IIT Research Inst., Chicago, Ill. 

DESIGN CRITERIA FOR GROUND-INDUCED DYNAMIC 
LOADS. 

Technical documentary rept., Mar 62-Oct 63 

by Edward E, Hahn. Nov 63, 195p 

Contract AF33 657 8231, Proj. 1367, Task 136701 
RTD TDR63 4139 V1 


Unclassified report 


Descriptors: (*Aircraft, Design), (*Runways, Surface 
properties) (*Airframes, Dynamics), Taxiing, Landing gear, 
Landing fields, Programming (Computers), Power series, 
Harmonic analysis, Loading (Mechanics), Mathematical 
analysis, Structural parts, Data, 


The purpose of this research program was to collect all 
available measured prepared surface profile and power 
spectral data, to ascertain the reliability of these data, vo 
establish from these data design criteria for vehicles opera- 
ting on prepared surfaces, and to demonstrate the applicability 
of these design criteria. All of the known power spectral 
density and profile data sets which have been compiled in the 
United States and in the counries of the North Atlantic Treaty 
Organization are described. Power spectral densiry curves are 
give. for those data sets which do not appear in United States 
Government Agency documents. The procedures used for 
calculation of these power spectral densities are examined 
and recommendations as to which power spectral have been 
accurately computed are made. Design criveria for vehicles 
operatiug on prepared surfaces (runways, taxiways or ramps) 
are established in the form of power spectral densities and 
discrete bumps. (Author) 


AD-601 000 
OTS Price $0.50 


Div. 1, 28 


Naval Research Lab., Washington, D. C, 
A COMPARISON OF FOUR TYFES OF ALTIMETERS: 
PHASE I, TRACKING A COMMAND PROFILE, PHASE II. 
READING PRESET ALTITUDES, 
Memo-rept. 
by R, E, Reilly, P. N. Ziegler, J. H, Hill, and R, Chernikoff. 
Apr 64, 13p 
NRL MR1522 

Unclassified report 


Descriptors: (*Altimeters, Experimental data), (*Tracking 
Altimeters), (*Flight instruments, Design), Instrument dials, 
Reading, Naval personnel, Performance (Human), Errors. 


A two phase experiment was carried out comparing four 
altimeters: counter-pointer (CP), counter-drum-pointer (CDP), 
drum-pointer (DP), and three-pointer (3P). One phase 
measured accuracy of altitude control. During this phase, the 
operator simultaneously performed a secondary two- 
dimensional tracking task. The second phase measured speed 
and accuracy of reading random altitude presentations. 

Using five naval enlisted men as subjects, tracking performance 
was found to be best for CP and CDP, followed by DP, with 

3P the poorest of the four altimeters. The results for reading 
accuracy in both phases showed CP to be best followed by 

CDP, DP and 3P in that order. (Author) 


BULLETIN 


AD-601 029 Div. 1, 8, 11 


OTS Price $1.25 


Army Frankford Arsenal, Philadelphia, Pa. 
INVESTIGATION AND ANALYSIS OF STANDARDS FOR USE 
IN THE SAND AND DUST TESTING OF MILITARY EQUIP- 
MENT, 
by Mark Sigismund. Dec 63, 49p 
AFA, M6+ 18 1 

Unclassified report 


Descriptors: (*Air force equipment, Desert tests), (*Ground 
support equipment, Environmental tests), (*Sand, Airborne), 
*Dust, Wind, Velocity, Particle size, Density, Temperature, 
Standards, Specifications, Penetration, Military requirements, 
Test methods. 


An investigative study was made of the state-of-the-art of 
sand and dust environmental testing. Field and laboratory 
studies were conducted in order to obtain sufficient realistic 
data concerning the sand and dust environments for use as 
guidance in preparation of Military Standards for Sand and 
Dust Environmental Testing which simulates the degradation 
and/or damage done by blowing sand or sand and dust in a 
desert environment. Due to che lack of sufficiently severe 
wind storms in the test areas choseu, information collected 
over a two year period failed to provide all of the field data 
required. The laboratory data obtained using existing Sand 
and Dust test chambers were not able to supply all of the 
answers needed. A new type of test chamber has been designed 
for this purpose, which when installed, will be used for con- 
tinuation of the experimental investigations. This report 
recommends that two test procedures be established; one for 
Dust (Fine Saud) covering che 10 to 150 micron size range, 
and the other for Sand covering the 150 to 800 micron size 
range. Some recommendations for inclusion in the Dust 
(Fine Sand) MIL-STD are presented in this report, (Author) 


AD-601 043 
OTS Price $1. 25 


Div. 1, 23 


HRB- Singer, Inc., State College, Pa. 
FUNCTIONAL CHARACTERISTICS OF A PROFICIENCY 
FACILITY FOR THE AN/TSQ-47 SYSTEM. 
by Allen C. Busch, Robert B. King, and Joanne F. Fitzgerald. 
Dec 63, 47p 
Contract AF19 628 439 
ESD TDR64 179 
Unclassified report 


Descriptors: (*Air traffic control systems, Models 
(Simulations)), Display systems, Targets, Communication 
systems, Radar, Training devices, Control systems, Human 
engineering, Simulators. 


The AN/TSQ-47 specifically and the Emergency Mission 
Support program in general are establishing the requirements 
for ATC systems which will handle increasing traffic rates. 
The nature of mobile operations is such that there are vast 
separations in time and geographical locations for the use of 
this equipment. With these increasing demands on personnel 
and equipment new concepts in training are needed. The report 
presents the need for the functional description of, and the op- 
erational use of a sophisticated proficiency facility. This pro- 
ficiency facility is essentially comprised of aircraft target 
generators, a flight path projection computer, simulated com- 
munications equipment, simulated tower position, and other 
auxiliary equipments. This facility in conjunction with an 
AN/TSW-5 Rapcon shelter is capable of simulating and quan- 
titatively measuring a broad category of terminal ATC oper- 
ations. (Author) 
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AIRCRAFT AND FLIGHT EQUIPMENT - Division 


freedom stabilizer will weigh 20 pounds and will occupy one 
half a cubic foot of volume to provide attitude and rate stabi- 
lization about the pitch and roll axes of VTOL aircraft. 
(Author) 


AD-601 388 
OTS Price $0.50 


Div. 1, 13 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
SURVEILLANCE OF NAS ALAMEDA RUNWAY PAVEMENT. 
by J. A, Bishop. May 64, 18p 
NCEL N600 

Unclassified report 


Descriptors: *Pavements, Degradation), (*Runways, 
Stresses), Concrete, Civil engineering, Aging (Materials), 
Compressive properties, Cements, Binders, Penetration, 
Asphalt, 


A high type asphaltic concrete overlay of a badly deteriorated 
runway at NAS Alameda, California, is being monitored to 
determine changes in properties with time. Changes in the 
compressive strength of cores taken from the pavement and 
changes in the penetration of the asphalt cement binder taken 
from these cores during the first three years following con- 
struction are presented. Though the data are somewhat 
scattered, it is apparent that the compressive strength is 
increasing and the penetration is decreasing. A prediction is 
made of values of these quentities expected seven years after 
construction. Similar tests were made on cores and on asphalt 
taken from the underlying pavement. No trends are apparent 
from these data, indicating that the older pavement is in a 
terminal condition. That is, it is not expected that sub- 
stantial changes in the pavement properties will take place in 
the future. (Author) 


AD-601 441 
OTS Price $0.50 


Div. 1 


Army Natick Labs., Mass. 
DESIGN NOTES ON AIR DELIVERY PLATFORMS, 
Technical Memorandum, 
by Robert W. Rodier and Edward J. Giebutowski. 
Dec 63, 17p 
ANL AEO12 
Unclassified report 


Descriptors: (*Aircraft Equipment, Loading (Mechanics)), 
(*Transport Planes, Aircraft Equipment), (*Cargo, Handling), 
Air Transportation, Air Drop Operations, Structures, per- 
formance (Engineering), Costs, Compatibility. 


The memorandum discusses load environments to which an 
air delivery platform is subjected and relates the structural 
implications therefrom to accepted standards of performance 
and cost. Discussion is based on compatibility with the stand- 
ards U.S, Air Force dual rail. system used with the C-130 
aircraft. (Author) 


AD-601 545 
OTS Price $12.00 


Div. 1, 7 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 
AIRCRAFT ELECTRICAL GENERATORS, 
by A, I, Bertinov. 20 Mar 64, 716p 
FTD TT63 209, TT 64 11778 
Unclassified report 


Trans. of mono. Aviatsionnye Elektricheskie Generatory, 
Moscow, 1959, 593 p. 


Descriptors: (*Generators, Aircraft equipment), (*Electrical 
equipment, Aircraft), (*Aircraft equipment, Generators), 
Alternating current, Permanent magnet generators, Induct- 
ance, Direct current, Circuits, Electrical properties, Electric 
power production, Performance (Engineering), Design, USSR. 


3 


Contents: 

General Information on Aircraft Electrical Machines 
General Information on Aircraft Generators 
Alternating-Current Aircraft Generators 
Permanent-Magnet Generators 

Induction Generators 

Direct-Current Aircraft Generators 

Parallel Operation of Aircraft Generators (Author) 


AD-601 596 
OTS Price $0.75 


Div. 1 


Air Force Proving Ground Command, Eglin AFB, Fla. 
ENGINEERING EVALUATION OF TDU-20/B FOAM 
TARGET. 
Rept, for 20 Jan-28 Apr 64, 
by David K. Cunningham. Jun 64, 25p 
Proj. 7830W27 
APGC TDR64 34 
Unclassified report 


Descriptors: (*Aerial targets, Training devices), Air 

Force training, Flight Testing, Foams, Training devices, 
Performance (Engineering), High altitude, Radar echo areas, 
Ranges (Distance), Compatibility, Environmental tests, 
Aerodynamic characteristics, Handling, Maintenance, 

Towed bodies, Aerial gunnery. 


This evaluation of the TDU-20/B, foam target was 

conducted to determine its suitability for use as a tow target 
during aerial gunnery training. Missions were conducted to 
determine target compatibility with the F-105 aircraft and the 
A/A87U-15 tow subsystem, its aerodynamic characteristics, 
the effects of environmental conditions on the target, general 
handling and repair characteristics, and the effect of 20mm 
cannon fire. It was concluded that the TDU-20/B foam target 
can be satisfactorily used in normal towing operations during 
aerial gunnery training missions. The testing revealed that 
this target is stable under all conditions of flight tested and 
that it has good bullet marking characteristics. In addition 
the target presents a minimum of 1 sq m effective radar 
cross-sectional area, and radar lock-on distances are at 
least three times those required for aerial gunnery practice. 
Visual acquisition ranges during this test were from 1 (1/2) 
to 2 (1/2) miles, depending on aspect angle. Recommenda- 
tions are made for modifications to the target to improve 

it structurally and to facilitate maintenance. (Author) 


AD-601 597 
OTS Price $2.75 


Div. 1, 26 


Hydraulic Research and Mfg. Co., Div. of Bell Aerospace 
Corp., Burbank, Calif. 

RESEARCH AND DEMONSTRATION OF A DIGITAL FLIGHT 
CONTROL SYSTEM ELECTRO-HYDRAULIC SERVO CONTROL 
VALVE ACTUATOR EXPERIMENTAL MODEL, 

Final rept., Apr 62-Jun 63, 

by D. S. Seidel. May 64, 141p 

Contract AF33 657 8644, Proj. 8225, Task 822502 

RTD TDR63 4240 


Unclassified report 


Descriptors: (*F light control systems, Digital computers), 

(*Servomechanisms, Flight control systems), (*Hydraulic 

servomechanisms, Hydraulic actuators), Configuration, 

pac (Simulations), Design, Analog systems, Model tests, 
orque. 


This report discusses the applicability of various electro- 
hydraulic servo valve (and servo actuator) configurations for 
use in digital flight control systems. The research and de- 
velopmental effort was conducted in five phases: Initial re- 
search and analysis, interface study, choice of experimental 
model configuration, experimental model design analysis, and 
experimental model physical design and evaluation. During the 
initial research and analysis phase, three servo actuator con- 
figurations capable of response to serial digital information 
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ASTRONOMY, GEOPHYSICS AND GEOGRAPHY - Division 2 


2. ASTRONOMY, GEOPHYSICS AND 


GEOGRAPHY 


AD-600 894 Div. 2, 20 


OTS Price $0.75 


Uppsala Univ. (Sweden). 
GEOPHYSICAL ASPECTS OF COSMIC RAYS, 
Final rept. 
vy Arne Eld Sandstrom. 27 Apr 64, 26p 
Contract AF61 052 614 
AFCRL 64 403 
Unclassified report 


Descriptors: (*Cosmic rays, Geophysics), (*Geophysics, 
Cosmic rays), Nucleons, Mesons, Diurnal variations, Solar 
disturbances, Terrestrial magnetism, Astronomical observa- 
tories, Instrumentation, Nuclear physics. 


The report is a survey of the work under the contract. 

Some related items of research are summarized. In addition 
diagrams are reproduced concerning the phase shifts of the 
yearly mean diurnal variation. Histograms are presented 
which demonstrate the main types of CRS as recorded at 
stations above the latitude knee of the nucleon component. 
Three sections concern the modulation during CRS, Results 
are given concerning the yearly mean direction of the cosmic 
ray anisotropy. (Author) 


AD-600 896 
OTS Price $1.00 


Div. 2, 8, 30 


Oslo Univ. (Norway). 
RESEARCHES IN THE FIELD OF SOLAR RADIO NOISE 
AND SUNSPOT STRUCTURE, 
Final technical rept. 
vy Svein Rosseland. 10 Feb 64, 37p 
Contrac: AF61 052 186 
AFCRL 64 335 
Unclassified report 


Descriptors: (*Extraterrestrial radio waves, Scientific 
research), (*Sunspots, Scientific research), (*Astrophysics, 
Scientific research), Solar disturbances, Solar corona, 
Plasma physics, Solar radiation, Magnetic properties, Noise 
(Radio), Norway. 


A comprehensive report on sunspot statistics, and obser- 
vations and theories concerning the physical structure of 
sunspots, prominences and the corona. (Author) 


AD-600 897 
OTS Price $3.00 


Div. 2, 30 


Ionospharen-Institut, Breisach (West Germany) 
RESEARCH ON IONOSPHERIC STRUCTURE AND MOTION, 
Technical rept. 
by E. Harnischmacher. 15 Nov 63, 176p IIB 6 
Contract AF61 052 81, 
AFCRL 64 76 

Unclassified report 


Descriptors: (*Ionosphere, Atmospheric sounding), 
(*Atmospheric sounding, Ionosphere), Measuring devices 
(Electrical and Electronic), Antenna configurations, Electro- 
magnetic wave reflections, Drift, Graphics, Statistical 
analysis, Meteorology, West Germany. 


Individual fades observed with six antennae are reduced for 
different combinations of three of them. The differences 
between drift vectors so found are statistically analyzed. The 
normal case is not a plane but a curved front (radius dow: to 
100 m). A descriptive interpretation is given by out- and in- 
going curved fronts (sources and sinks ). When a prevailing 


drift is present the basic form of the extremal lines is elliptical. 
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Statistics shows an average axis ratio 2 : 1 with more sinks 
than sources. Five years of dense observations prove solar 
and lunar tides to be rather different for low and high declina- 
tion. An automatic drift-measuring apparatus based on cross- 
correlation technique is described. (Author) 


AD-600 898 
OTS Price $1.75 


Div. 2 


Texas A, and M, Univ., College Staion 
MINERALOGY AND GEOCHEMISTRY OF RECENT SEDI- 
MENTS, VIEQUES PASSAGE, PUERTO RICO, 
Technical rept. 
by Sheldon E, Sommer, Ernest E. Angino, and Donald W. Hood. 
May 64, 65p TAMU Ref64 12T 
Contract Nonr2119 04, 
Unclassified report 


Descriptors: (*Petrology, Sedimentation), (*Geochemistry, 
Sedimentation), (*Sedimentation, Puerto Rico), (*Puerto Rico, 
Marine geology), Geography, Oceanology, Graphics. 


This investigation concerns itself with a study of some of the 
geocuemical changes that fresh recent marine sediments undergo 
soon after deposition. During the initial stages of diagenesis, 
the system is essentially an open one where any physical-chem- 
ical reaction occurring in the sediments changes the equilibrium. 
As the pH of the water becomes less alkaline, solution of un- 
stable carbonates tends to occur. After burial of the sediment, 
metastable carbonates (aragonite and high Mg-calcite) may 
invert to more stable phases. The result would be a reduction 

of carbonate-mineral variety with a tendency to concentrate 
hydrolyzates (perhaps slightly modified) and resistates. The 
major portion of this study is concerned with the early changes 
in mineralogy and trace element distribution of recent carbonate 
sediments. (Author) 


AD-600 911 
OTS Price $4.60 


Div. 2, 25, 30 


Visibility Lab., Univ. of California, San Diego. 
OPTICAL PHENOMENA IN PLANETARY METEOROLOGY, 
vy Orlo E. Myers. Aug 63, 47p SIO Ref63 4 

Unclassified report 


Descriptors: (*Planetary atmospheres, Optical 
phenomena), (*Optical phenomena, Planetary atmospheres), 
(*Meteorology, Planetary atmospheres), Solar systems, 
Planets, Astrophysics, Scientific research. 


This report is a compilation, in the form of an annotated 
bibliography, of available information concerning what is now 
known of planetary atmospheres, pertinent optical phenomena 
in terrestrial meteorology, and the means for acquisition of 
further data concerning terrestrial and extraterrestrial 
atmospheres. (Author) 


AD-601 001 
OTS Price $4.00 


Div. 2,9 


Hydrodynamics Lab., Univ. of Chicago, Ill. 
RESEARCH ON HYDRODYNAMIC ANALOGUES OF LARGE- 
SCALE METEOROLOGICAL PHENOMENA, 
Final rept. 1 Feb 61-30 Apr 62 
by Dave Fultz. Apr 64, 300p 
Contract AF19 604 8361 Grant NSF G10184 Proj. 8628 
Task 86280 
AFCRL 64 382 
Unclassified report 





(zoyyny) *suoqjzezedo uoTyeurums sUOTJeINSTUoO oy, *sTOAD UOTJeNjo" YOwS Buynp opoul Bueq 

pus BuyjyZjom Areupg 10J 1oj0WI enb.103 [JooynuI w BuyzyFn -Sueq & Uy ATTeTUeSse poyeredo puw siojenjoe OAIOS [ejUOUTOIOUT 
UOFINBTJUOO Iozenj4oe OAIOS Zopeue ue st 410de1 sty} uy pessno POUIIO} SIOM UOTJVULIOJUT [ez{Bp [ep1es 0} eaysuodser suoy 
SIP UoTeInByyuoo YSad SUL “(vSdd) s1oyeNjoR OATES AreUJQ = -PANBJUOO oy, “pozeSySoauT O10M UOTeUIIOZUT [e3BTp [oTTered 
TeTTered pourre; orem UOTJeULLOJUT [e}{BTp TorTered 07 eatsuodsez 0} esuodser jo oTqudeo uoTyeIMBTyUOO IoyenjOw OAIOS SUC pue 


INAWNdINOT LHDTIA GNV LAVUYOUIV - T UOotstAid 





ASTRONOMY, GEOPHYSICS AND GEOGRAPHY - Division 2 


Descriptors: (*Hydrodynamics, Meteorological phenomena), 
(*Metcorological phenomena, Hydrodynamics), Rotation, 
Frequency, Gravity, Thermal properties, Convection, Geo- 
physics, Scientific research. 


The completed papers in this Final Report comprise two 
groups covering work respectively on rotation and finite ampli- 
tude effects on the frequencies of gravity waves and on the 
general rotating thermal convection experiments especially 
those in cylindrical annuli. (Author) 


AD-601 123 
OTS Price $2.50 


Div. 2, 32 


Aerospace Information Div., Washington, D, C. 
SOVIET METEOROLOGY AND CLIMATOLOGY: 
COMPILATION OF ABSTRACTS AND ANNOTATED BIBLI- 
OGRAPHY, 
Rept no. 1. 
z Jun 64, 104p 
AID P64 37, TT 64-11142 
Unclassified report 


Report on Survey of Soviet-Bloc Scientific and Technical 
Literature. 


Descriptors: (*Meteorology, Bibliographies), (*Climatology, 
Bibliographies), (*Bibliographies, Meteorology), 
Abstracting, Weather forecastiug, Cloud cover, Frequency, 
Distribution, Ice, USSR, 


This is the first of a series of reports on Soviet meteor- 
ology and climatology. It is based on Sovict open-source 
materials available at the Aerospace Information Division 
and the Library of Congress and covers the period 
1960-1962 and part of 1963. Part I, on weather forecasting, 
is a compilation of abstracis. Parts II and III, on cloud 
cover frequency and distribution and ice accretion and 
glaze, respectively, are annotated bibliographies. A brief 
introduction precedes each part. The 173 entries are 
numbered consecutively throughout the report, and an author 
index is provided. (Author) 


AD-601 129 
OTS Price $1.25 


Div. 2, 4 


Max-Planck-Institut Fur Chemie, Mainz (West Germany). 
TRITIUM DETERMINATIONS IN ATMOSPHERIC GASES AND 
METEORITES, 
Final rept., 
by F. Begemann. Nov 63, 42p 
Contract AF61 052 465 
AFCRL 64 233 
Unclassified report 


Descriptors: (*Tritium, Atmosphere), (*Atmosphere, 
Tritium), (*Meteorites, Tritium), Gases, Hydrogen, Methane, 
Air pollution, Nuclear explosions, Measurement, Europe, 
Geochemistry. 


Thirty-two samples of the crude neon fraction collected at 
air lique-faction plants at Oberhausen and Munchen-Lohhof from 
1958 to August 1963 have been processed to extract the atmo- 
spheric hydrogen contained therein. The preliminary conclu- 
sions arrived at from the tritium alone are (a) From the end of 
1958 to the beginning of 1962 the concentration increased from 
T/H = 2.5 x 10 to -13th power to 5.5 x 10 to -13th power, i.e. 
by about a factor of two. (b) In late winter of 1961 or early 
spring of 1962 there was a sudden rise to T/H = 20 x 10 to 
-13th power. These results are compared with the predictions 
based on fallout data (1958-1961) and the amount of HTO de- 
posited (during 1960-1962). Furthermore 10 samples of atmo- 
spheric methane, nine from Oberhausen (Germany) and one from 
Gary, Ind. (USA), were analysed for tritium. Finally, the 
tritium contents of the two chondrites PANTAR and KIEL were 
measured and found to be (0.55 + 0.05) and (0.45 + 0.03) dpm/gr, 
resp. 
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AD-601 130 
OTS Price $2.25 


Div. 2, 30 


Technical Univ., Copeuhagen (Denmark). 
OBSERVATIONS OF WHISTLERS AND VLF-EMISSIONS AT 
GODHAVN AND NARSSARSSUAQ, GREENLAND AND AT 
TROMS¢, NORWAY IN 19v2. 
Technical rept. no. 18 (Final) 
by I, M, Jackerott, T. Stockflet Jérgensen, and J. Taagholt. 
Jan 64, 100p 
Contraci. AF61 052 652 
AFCRL 64 269 

Unclassified report 


Descriptors: (*Whistlers, Sources), (*Very low fiequency, 
Atmospherics), (*Atmospherics, Polar regions), Geophysics. 
Greenland, Norway, Meteorological parameters, Recording 
systems, Graphics. 


This report presents che whistler and VLF-emissions data 
frum Godhavn, Narssarssuaq, and Tromsé for the year 1962. 
Whistler are found most frequent to occur simultaneously at 
Godhavn and Narssarssuaq situated 1000 km apart. Polar 
chorus is found to occur at all 3 stations at approximately che 
same geomagnetic time. The polar chorus observed ar GO 
and NA simultaneously is found to be identical in all details 
in the structure. Hiss seems to be correlated with sporadic 
E and magnetic disturbances, (Author) 


AD-6U1 136 
OTS Price $0.75 


Div. 2 


Liege Univ. (Belgium). 
RESEARCH ON RELATIONS BETWEEN COMETARY, 
SOLAR AND UPPER ATMOSPHERIC PROCESSES, 
Annual summary rept. no. 2, 1 Apr 63-31 Mar 64 
by P, Swings. 31 Mar 64, 23p 
Contract AF61 052 587 
AFCRL 64 393 
Unclassified report 


Descriptors: (*Comets, Spectroscopy), (*Solar radiation, 
Ultraviolet radiation), (‘Upper atmosphere, Molecular 
properties), Molecular spectroscopy, Stars, Astronomy, 
Astrophysics, Aurorae, Gases, Excitation. 


Laboratory work was performed on: the time resolution of 
spectra; the spectra of several molecules of astronomical 
interest; various instruments; and the study of photomultipliers. 
The physical mechanisms in comets were further discussed. 
Other programs of cometary investigations were started. 
Investigations related to space experiments are mainly con- 
cerned with the far ultraviolet spectra of stars, comets and 
aurorae, and with artificial comets. (Author) 


AD-601 137 
OTS Price $1.50 


Div. 2, 15 


Manchester Univ. (England) 

DEVELOPMENT OF THE LUNAR TOPOGRAPHY INTO 
SPHERICAL HARMONICS, I. 

Technical note no. 2, 

by C. L. Goudas. Feb 64, 60p 

Contract AF61 052 524 

AFCRL 64 428 


Unclassified report 


Descriptors: (*Moon, Surface area), (*Mapping, Moon), 
(*Special functions (Mathematical), Programming 
(Computers)), Harmonic analysis, Fourier analysis, Series, 
Polynomials, Hypsometers, Data. 


Harmonic expansion of the hypsometric date by Baldwin and 
Schrutka-Rechtenstamm for the shape of the Moon has been 
carried out with the aid of the Atlas computer of the University 
of Manchester in terms of tesseral harmonics in selenographic 
coordinates of orders up to the eighth. The results disclose a 
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ASTRONOMY, GEOPHYSICS AND GEOGRAPHY - Division 2 


Descriptors: (*Clouds, Scattering), (*Artificial precipitation, 
Feasibility suudies), Ice, Carbon dioxide, Solidified gases, 
Fog, Cloud cover, Airports, USSR, 


This article is concerned with a preliminary discussion of 
the problems involved with devisiug a method of cloud dissi- 
pation over areas greater than 10 sq. km. When selecting the 
dosages of dry-ice to be used in the seeding of large areas, 
the authors propose to consider the behavior of the entire 
cloud mass rather than that of a single seeded band. (Author) 


AD-601 211 
OTS Price $11.50 


Div. 2, 30 


Marine Lab., Univ. of Miami, Coral Gables, Fla. 

THE HURRICANES OF THE CARIBBEAN SEA AND AD- 
JACENT REGIONS DURING THE SEVENTEENTH CENTURY, 
Final rept., 1 Jul 63-30 Jun 64, 

by Jose Carlos Millas. Jun 64, 160p ML(UM) 8269 1, 64157 
Contract Cwb10739 


Unclassified report 


Descriptors: (*Tropical cyclones, Caribbean Sea), 
(*Caribbean Sea, Tropical cyclones), Meteorology, Geog- 
raphy, History, Catalogs, Records, Tropical regions. 


This research work was based on the reading of a number 

of books in English, Spanish and French; not only of those 
directly related with the occurrence of storms in different 
regions of the West Indies, which in some cases they expressly 
narrated; but also of many others that could indirectly offer 

a clue concerning the existence of a tropical storm. 


AD-601 216 
OTS Price $6.00 


Div. 2, 1, 22, 27 


General Dynamics Pomona, Calif. 
AIR-LAUNCHED ROCKETSONDE STUDY. 
Final rept. 
by R, F, Wenzel, Jan 64, 427p 
Contract AF19 628 3265, Proj, 6020, Task 602001 
AFCRL 64-59 
Unclassified report 


Descriptors: (*Sounding rockets, Airborne), (*Weather 
forecasting, Radiosondes), Radiosondes, Aerodynamic 
configurations, Launching, Meteorological instruments, 
Performance (Engineering), Design, Reliability, Rocket 
motors, Aerodynamic characteristics, Meteorological 
radar. 


A study was conducted on the feasibility of 

incorporating an air-launched ROCKETSONDE into the 
existing WB-47 AN/AMQ-19 Meteorological System. An 
economically feasible system was established, one capable 
of carrying pressure, temperature and humidity sensors to 
150,000 FT. Growth capability in the design permits attain- 
ment of 400,000 FT altitudes with the same Judi (or Loki I) 
rocket motor, (Author) 


AD-601 218 
OTS Price $11.50 


Div. 2, 30 


Texas A, and M, Univ., College Station. 
PETROLOGY AND PETROGRAPHY OF THE CAMPECHE 
LITHIC SUITE, YUCATAN SHELF, MEXICO, 
Progress rept. 
by James L, Harding. May 64, 156p TAMU Ref64 11T 
Contract Nonr2119 04 and Grant NSFG24892 

Unclassified report 


Descriptors: (*Petrology, Mexico), (*Petrography, 

Mexico), (*Mexico, Marine geology), (*Marine geology, 
Mexico), Ocean bottom sampling, Oceanology, Sedimentation, 
Limestone, Carbonate minerals, Geologic age determination, 
Marine biology. 


The purpose of this study is to describe the carbonate pe- 
trology and petrography of limestone fragments collected in 
submarine samples taken from the Campeche Bank, Yucatan 
Shelf, Mexico. The specific points considered are (1) the 
interpretation of the more recent geologic history of the 
Yucatan Shelf, especially immedi~‘ely before and during the 
Holocene (Flandrian) transgression; (2) the relationship between 
the areal distribution .of different textural types of limestones 
and certain bathymetric and topographic features of the sub- 
merged portion of the Yucatan Platform and (3) a qualitative 
discussion of diagenetic processes in carbonate rocks based on 
the petrographic examination and analysis of the limestone 
fragments from this area. Prior to this study, the majority 

of material examined with respect to diagenetic changes has 
been from strata of relatively ancient geologic ages, and the 


exact processes of alteration have been postulated from an 


end product, rather than from a carbonate rock in which such 
changes have as yet to reach completion. (Author) 


AD-601 219 
OTS Price $3.60 


Div. 2, 4, 9, 25 


Columbia Univ., New York. 

DEVELOPMENT AND APPLICATION OF A FLUORESCENT 
MARKING TECHNIQUE FOR TRACING SAND MOVEMENTS 
ON BEACHES, 

Technical rept. no. 2, 

by Frederick F. Wright. 1962, olp 

Contract Nonr266 68, Proj. NR388 057 


Unclassified report 


Descriptors: (*Beaches, Erosion), (*Sand, Transport 
properties), (*Fluorescence, Tracer studies), Dyes, Markers, 
Sedimentation, Distribution, Analysis, Ultraviolet equip- 
men, Feasibility studies, Water waves, Marine geology, 
Oceanology, Graphics. 


Fluorescent dyes offer the advantages of low cost, rapid 
application, ready identification, and complete safety. In 
this study anthracene was used to mark beach sediment be- 
cause it is brilliantly fluorescent, readily available, and 
easy to apply. A surface film of the dye proved satisfactory 
for short-term swudies. The technique was tested in the 
intervidal zone of a beach on the west side of Sandy Hook, 
New Jersey. Dispersion of marked sediment was checked 
after dark with a portable ultraviolet lamp aud samples were 
collected for quantitative analysis. Both marking and analysis 
were done in the laboratory, but the technique is suitable for 
field use. Although fluorescent tracer techniques are still 
in the developmental stage, they promise to become a useful 
tool in coastal studies. (Author) 


AD-601 220 
OTS Price $5.60 


Div. 2, 9 


Culumbia Univ., New York. 

TIDAL CYCLE OF CHANGES IN AN EQUILIBRIUM BEACH, 
SANDY HOOK, NEW JERSEY, 

Technical rept. no. +, 

by Archur N, Strahler. 1964, 57p 

Contract Nonr266 68, Proj. NR388 057 


Unclassified report 


Descripors: (*Beaches, Configuration), (*Tides, Atlantic 
Ocean), (*New Jersey, Marine geolugy), Sedimentation, 
Erosion, Periodic variatious, Water waves, Hydrodynamics, 
Hydrographic surveyiug, Oceanology, Graphics. 
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ASTRONOMY, GEOPHYSICS AND GEOGRAPHY - Division 2 


audio frequencies. The study of the use of gravity measure- 
ments to find glacier depths was completed. So also was the 
instrumental work on a method of generating shear wave pulses 
for finding the transit time of a shear wave in ice. Preliminary 
laboratory measurements on Poisson's ratio for sea ice, using 
this equipment, do not agree with the values found in earlier 
field work using a resonance technique, (Author) 


AD-601 273 
OTS Price $1.60 


Div. 2, 5, 6,8 


Philco Corp., Blue Bell, Pa. 
DETAILS OF LAMONT-PHILCO OCEAN BOTTOM 
SEISMOGRAPH TELEMETRY SYSTEM, 
Interim rept. 
1 Apr 64, 14p 
Contract Nonr266 92 
Unclassified report 


Prepared on subcontract for Lamont Geological 
Observatory, Palisades, New York. 


Descriptors: (*Telemeter systems, Underwater commu- 
nication systems), (*Underwater communication systems, 
Telemeter systems), (*Seismographs, Ocean bottom), 
Multiplex, Electric terminals, Stand-by generators, Coaxial 
cables, Command and control systems, Power supplies, 
Ground (Electrical), Electronic equipment, Design, 
Specifications, Installation, Marine geophysics. 


The objectives of the Philco program are to: Fabricate 
and deliver a telemetry system for communicating data, 
commands, and power between an ocean-bottom seismic- 
oceanographic sensor package and a remote shore station, 
Provide engineering assistance in planning and conducting 
field operations for the installation tasks. Specify the 
undersea cable link and monitor its fabrication and handling 
operations. The system to be delivered consists of three 
major hardware components, Two each, OBS multiplex 
terminals, One is to be installed in the OBS instrument 
package, one is a complete spare. Shore demultiplexer 
terminal, Standby auxiliary generator. (Author) 


AD-601 274 
OTS Price $8.10 


Div. 2, 12, 20, 25 


American Science and Engineering, Inc., Cambridge, Mass. 
A PROGRAM OF RESEARCH FOR THE MEASUREMENT 
OF FLUORESCENT X-RADIATION FROM THE MOON AND 
FOR THE DETECTION OF OTHER X-RAY SOURCES IN THE 
NIGHT SKY. 
Final rept. 
by R, Giacconi, H, Gursky, and F, Paolini, 20 Aug 63, 86p 
ASE 426 
Contract AF19 604 8026 

Unclassified report 


Descriptors: (*Moon, X rays), (*X rays, Cosmic rays), 
(*Night sky, X rays), Fluorescence, Solar radiation, 
Measurement, Atmospheric sounding, Sounding rockets, 
Instrumentation, Radiation measurement systems, 
Albedo (Astronomy), Astrophysics, Geiger counters, 


This document describes a research program intended to 
investigate the fluorescent x-radiation from the lunar surface 
and other possible sources of x-rays in the night sky. A 
detailed description of a rocket experiment comprising large 
area Geiger counters is presented, The results of two rocket 
flights carrying the experimental equipment are shown, One 
of these rocket flights, occurring in June 1962, resulted in 
the discovery of an intense source of x-rays, not of solar or 
terrestrial origin, in the direction of the constellation 
‘Scorpius, Also present is a considerable background of soft 
radiation, which apparently is also x-radiation of non-solar 
or terrestrial origin, These sources have important 
astrophysical significance, but their origin is not yet clear. 
In view of the background of soft radiation encountered in 


ll 


the flight, it was not possible to make a meaningful estimate 

of the x-ray flux originating from the Moon, Several exper- 
iments are described in which it should be possible to measure 
the lunar flux in the presence of this newly discovered 
background of x-rays, (Author) 


AD-601 275 
OTS Price $1.60 


Div. 2, 12, 20, 25 


American Science and Engineering, Inc., Cambridge, Mass. 
LUNAR X-RAY III. 
Preliminary rept. 
by H, Gursky. 6 May 63, 12p ASE 394 
Contract AF19 604 1605 
Unclassified report 


Descriptors: (*Sounding rockets, Instrumentation), 
(*Atmospheric sounding, Sounding rockets), Cosmic rays, 
X rays, Measurement, Geiger counters, Bremsstrahlung, 
Electrons, Graphics, Astrophysics, Lunar probes, 


This letter will describe the Results from the third rocket 
in a series carrying payloads designed to measure small 
fluxes of soft x-rays are described, The rocket, and 
Aerobee 150, was launched successfully from White Sands 
Missile Range during the evening of 13 October 1962 and 
reached a peak altitude of 145 miles, Three thin window 
Geiger counters were included in the payload; two utilized 
mica windows, and the third used 0.002 beryllium, The two 
mica window counters showed evidence of breakdown and 
electric malfunction. Only the data from the beryllium window 
Geiger counter are therefore reported, 


AD-601 292 
OTS Price $1.10 


Div. 2,7 


Prevention of Deterioration Center, NAS-NRC, 
Washington, D.C. 
REFERENCES PERTAINING TO MOISTURE SENSING 
DEVICES, 
comp, by Richard W, H. 
Lee, 14 Jun 64, 10p 
PDC S62 025, PDL43969 
Unclassified report 


Descriptors: (*Bibliographies, Hygrometers), 
(*Hygrometers, Bibliographies), Humidity, Moisture, 
Controlled atmospheres, Electrical equipment. 


A bibliography including 60 references pertaining to 
moisture-sensing devices is presented. 


AD-601 335 
OTS Price $1.50 


Div. 2, 20 


Aerospace Information Div., Washington, D. C. 
RADIO-FREQUENCY MASS SPECTROMETRY: 
HENSIVE REPORT, 
Rept. no. 10 
11 Jun 64, 52p 
AID P64 39 TT 64 11753 
Unclassified report 


Survey of Soviet-bloc scientific and technical literature. 


Descriptors: (*Radiofrequency, Mass spectroscopy), (*Mass 
spectroscopy, Radiofrequency), (*Atmosphere, Scientific 
research), Spectrum analyzers, Design, Sounding rockets, 
Scientific satellites, Instrumentation, Atmospheric sounding, 
Upper atmosphere, Chemical analysis, Geophysics, USSR, 


A literature survey presents descriptions and specification 
data of Soviet r-f mass spectrometers and their applications 
to upper atmosphere and space research. 
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ASTRONOMY, GEOPHYSICS AND GEOGRAPHY - Division 2 


Unclassified report 


Descriptors: (*Soils, Physical properties), (*Aerial 
photography), Soils), (*Plants (Botany), Aerial s:o0tozrap:.v), 
(*Spain, Soils), Photogrammetry, Agriculture, Geography, 
Plasticity, Density, Permeability, Salinity, X-ray diffraction 
analysis, Mapping. 


A study was made of the soils and vegetation of two large, 
representative, areas of Spain by mapping them with the aid 

of photo-interpretation in one case but not so in other case, 

the aim being to compare the advantages offered by aerial- 
photography interpretation to the science of soil. In both cases 
representative profiles were taken for the purpose of testing 
in the laboratory the accuracy of the interpretations made in 
the field. These determinations were made through granulo- 
metric apalysis using the densimeter without destroying the 
carbonates, and also by means of the international method by 
destroying the carbonates. Determinations were made of plas- 
ticity and plastic index, real and apparent density, permeability, 
decay coefficient, soluble-salts contents and X-ray diffraction 
patterns of the clay fraction. It is thus possible to know the 
physical properties of soils by deducing them indirectly from 
photointerpretation because they depend from a series of 
variables and factors which are known directly on the aerial 
photograph. These physical properties were also studied in 
the laboratory. (Author) 


AD-601 427 
OTS Price $2.50 


Div. 2, 6 


Army Electronics Research and Development Agency , Fort 
Monmouth, N. J. 
THE REALIZATION OF ACTIVE SEISMIC SYSTEMS AND 
THEIR PRACTICAL APPLICATIONS, 
by K, Ikrath and W. Schneider. Apr 64, 105p 
Task 1A010501B010 00 
AELRDL, TR2446 
Unclassified report 


Descriptors: (*Transducers, Seismic waves), (*Seis- 
mology, Seismographs), (*Seismographs, Seismology), 
(*Seismic waves, Propagation), (*Communication systems, 
Seismic waves), Mechanical waves, Wave transmission, 
Design, Standing - wave indicators, Transmitter - receivers, 
Experimental data, Terrain, Ice, Lakes. 


Design and experimental performance data are given of 

portable tuned seismic transducers for the transmission and 
reception of seismic signals on the weathered layer of the 
earth. These transducers are the elastic analogue of quarter- 
wave radio antennas. They are designed for operation with 
conventional loudspeaker or microphone amplifiers. Experi- 
mental models of these transducers for nominal 10-watt drive 
power at 80 + 1.5 cps are the basic components in active 
seismic systems for communication, surveillance, and seis- 
mic exploration described here in detail. Seismic transmitters 
and receivers employing electrical- and seismic-feedback cir- 
cuits are shown. Construction and operation of phased trans- 
ducer-transmitter array circuits for the launching of direc- 
tional seismic waves are described. Seismic signaling and 
measurement methods employing CW and amplitude, frequency, 
and phase modulation are described. The results of various 
experiments with these systems on lake ice and on soil in 
partially wooded terrain are given in the form of experimental 
data on communication ranges, power levels, signal-propaga- 
tion velocities, and signal attenuation in ice and in the weathered 
layer of the earth; relevant environmental factors are discussed 
and their influence on the propagation characteristics of seismic 
signals are shown. (Author) 
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AD-601 436 
OTS Price $1.00 


Div. 2 


Emmanuel Coll., Boston, Mass. Research Language Center. 
ACTA GEORLOGICA SINICA, 1963, VOL. 43, NOS, 1-2: 
TABLE OF CONTENTS (AND ABSTRACTS), 
Nov 63, 32p E TC Ch 63 14 
Contract AF19 628 3869 
TT 64 11766 

Unclassified report 


Trans. of Ti Chih Hsueh Pao (Chinese People's Republic) 
1963, v. 43, nos. 1-2, table of contents, abstracts. 


Descriptors: (*Geology, Abstracts), China, Minerals, 
Paleontology, Crystals, Bibliographies. 


Abstracts are included for 11 articles on geological aspects 
of China. 


AD-601 473 
OTS Price $3.60 


Div. 2, 30 


Naval Postgraduate School, Monterey, Calif. 
ENVIRONMENTAL ERRORS IN USE OF THE AIRBORNE 
INFRARED RADIATION THERMOMETER TO MEASURE SEA- 
SURFACE TEMPERATURE, 
Master's thesis 
by Robert W. S; Christenson. 1964, 33p 

Unclassified report 


Descriptors: (*Thermometers, Airborne), (*Infrared radia- 
tion, Thermometers), (*Sea water, Surface temperatures), 
Measurement, Errors, Geophysics, Water vapor, Atmosphere, 
Atmospheric temperature, Infrared equipment, Optical instru- 
ments. 


An airborne infrared radiation thermometer (IRT) used to 
measure the sea-surface temperature is described, and the 
basic radiation principles on which the operation of the instru- 
ment depends are discussed. The environmental factors which 
may tend to introduce errors into the measurement of sea-sur- 
face temperature by the IRT are investigated: first by review- 
ing the works of some other authors; secondly by empirical 
means using field data supplied by the U. S, Naval Oceanogra- 
phic Office and the Sandy Hook Marine Laboratory. The empir- 
ical results indicate that absorption and emission of infrared 
energy by atmospheric water vapor are the important physical 
phenomena which cause IRT error. The results suggest that 
with increasing values of the combination of sea level mixing 
ratio and air temperature, IRT error decreases. An attempt is 
made to explain these results on the basis of radiation prin- 
ciples previously described. (Author) 


AD-601 480 
OTS Price $0.75 


Div. 2,9 


Lamont Geological Observatory, Palisades, N. Y, 
ON A DYE DIFFUSION EXPERIMENT OFF LONG ISLAND. 
by Takashi Ichiye. May 64, 30p 
CU-9 64Nonr266 48, CU-10 64AT30 1 2663 
Contracts Nonr266 48 and AT30 1 2663 
Unclassified report 


Descriptors: (*Oceanographic data, Atlantic Ocean), (Tur- 
bulence, Ocean waves), (*Dyes, Diffusion), (* Photographic 
analysis, Aerial photographs), Meteorological parameters, 
Mathematical models, Hydrodynamics, Flurometers, Ship- 
borne. 


Dye diffusion experiments were made on September 11 and 12 
1963 thirty miles south off Long Island. Ten gallons of Rho- 
damine B dye were pumped at three depths (0, 3m and 7m) in 
the water each day. On the first day, the dye patch showed a 
curved pattern and dye was idi*fused only above 10 meters, per- 
haps due to rather calm weather conditions, On the second 
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ASTRONOMY, GEOPHYSICS AND GEOGRAPHY - Division 2 


AD-601 518 
OTS Price $1.75 


Div. 2, 6 


Lincoln Lab., Mass. Inst. of Tech., Lexington. 
RADIO-ECHO STUDIES OF METEORS AT 68-cm WAVE- 
LENGTH, PART I: SHOWER METEORS, 

by J. V. Evans and R, A, Brockelman, 15 Jan 64, 64p 
LL TR341 

Contract AF19 628 500 

ESD TDR64 17 


Unclassified report 


Descriptors: (*Meteors, Radio astronomy), (*Radar 
echo areas, Meteors), (*Radio astronomy, Meteors), 
Tracking, Radar reflections, Velocity, Deceleration, 
Measurement, Doppler effect, Night sky, Astrophysics, 
Graphics. 


Radio-echo observations of five nighttime meteor showers 
are described. The observations were made at a wave- 
length of 68 cm. The values for the velocities of the showers 
are presented and compared with values from other sources. 
The mean heights and trail-lengths of these meteors are 

also given. Very precise velocity and deceleration measure- 
ments are presented for Quadrantid and Geminid meteors. 
These measurements were made by directing the radar 
beam along the path of the approaching meteors and 
determining the velocity directly from the doppler shift. 
These precise deceleration measurements are compared 
with the simple meteor theory for the case of free molecular 
flow. It is found that in a large number of cases the theory 
is inadequate and that cap formation for these meteors begins 
at heights somewhat above 100 km. (Author) 


AD-601 538 
OTS Price $8.10 


Div. 2, 15 


Little (Arthur D.), Inc., Cambridge, Mass. 
STATISTICAL ANALYSES OF OCEAN TERRAIN AND 
CONTOUR PLOTTING PROCEDURES, 
Technical rept., 
by Paul Switzer, C. Michael Mohr and Richard E, Heitman. 
Apr 64, 82p ALI 1440464 
Contract NObsr81564, Proj. SS050 
Unclassified report 


Report on Project Trident. 


Descriptors: (*Ocean bottom topography, Mapping), 
(*Mapping, Statistical analysis), Hydrographic surveying, 
Correlation techniques, Terrain, Statistical functions, 
Stochastic processes, Equations, Graphics, Oceanology. 


This report illustrates the application of statistical analyses 
to the characterization of terrains and to the evaluation of 
methods for producing contour maps from measured values. 
The statistical nature of a terrain is shown to have an impor- 
tant bearing on the relative accuracy of alternative interpola- 
tion procedures which might be used in contour mapping of 
the terrain. Methods of interpolation, using three or four data 
points to arrive at each interpolated value, are examined in 
detail and shown to be substantially as accurate as more com- 
plex methods. (Author) 


AD-601 540 
OTS Price $0.50 


Div. 2 


Foreign Tech, Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 
SOVIET SCIENTISTS ABOUT THE UNIVERSE, 
11 Jun 64, 5p 
FTD TT64 93, TT 64 11773 
Unclassified report 


15 


Unedited rough draft trans from Bratislavia [sic] 1963, 
no. 155, p. 3. : 


Descriptors: (*Solar disturbances, Magnetic fields), (*Plane- 
tary atmospheres, Clouds), (*Upper atmosphere, Clouds), 
(*Asteroids, Astronomical data), Astrophysics, USSR, 
Czechoslovakia, Astronauts, Space flight. 


A general discussion is given of plans of Soviet scientists to 
investigate the cosmos, specifically solar phenomena, clouds 


in the upper atmosphere of the earth and other planets, and 
asteroids. (Author) 


AD-601 542 
OTS Price $0.50 


Div. 2 


Foreign Tech, Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 
DEPENDENCE OF METEOR HEIGHT ON SOLAR 
ACTIVITY, 
by Kh. D,-Gul'medov, K, A, Lyubarskii, and I, N, Latyshev. 
18 May 64, 5p 
FTD TT62 1731, TT 64 11775 

Unclassified report 


Trans. of Akademiya Nauk Turkmenskoi SSSR (Ashkhabad), 
Izvestiya. Seriya Fiziko-Tekhnicheskikh Khimicheskikh i 
Geologicheskikh Nauk, 1960, no. 6, p. 141. 


Descriptors: (*Meteors, Height finding), Solar disturbances, 
Correlation techniques, Photographic analysis, Astrophysics, 
Mathematical analysis, Least squares method, USSR. 


An attempt was made to determine the dependence of 

meteor height on solar activity. Photographic observations of 
meteors were made at Ashkhabad. In order to eliminate the 
effect of seasonal fluctuations of the isobaric surfaces, 
meteors observed in August over a number of years 
(1955-1958) were selected. Wolf (sunspot) numbers for the day 
preceding nighttime observations served as an index of 

solar activity. All meteors were divided into two groups, 
those with a Wolf number w < 100 and those with a Wolf 
number w > 150 (none were observed in the interval 

100-150). For heights of maximum light the dependences 
were obtained by the method of least squares. According to 
these data meteor heights decrease with an increase in 

solar activity. 


AD-601 554 
OTS Price $4.00 


Div. 2, 12, 16, 30 


Foreign Tech. Div., Air Force Systems Command, Wright- 
Patterson AFB, Ohio. 
COSMIC RESEARCH, 1964, VOL, 2, NO, 2. 
8 Jun 64, 299p 
FTD TT64 547 TT 64 11777 
Unclassified report 


Unedited rough draft trans. of Kosmicheskie Issledovaniya 
(USSR) 1964, v. 2, no. 2, p. 3-173. 


Descriptors: (*Space environmental conditions, Scientific 
research), (*Space medicine, Scientific research), (*Space 
biology, Scientific research), (*Satellites (Artificial, Instru- 
mentation), Celestial mechanics, Spacecraft, Life expectancy, 
Atmospherics, Plasma physics, Cosmic rays, Upper atmos- 
phere, Ion exchange, Solar radiation, Radiation effects, 
Weightlessness, Space crews, Geophysics, Astrophysics, 
USSR. 


Collection of Soviet reports dealing with space environ- 
mental conditions, space medicine, space biology, and the 
instrumentation of artificial satellites. 
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ASTRONOMY, GEOPHYSICS AND GEOGRAPHY - Division 2 


Areocentric coordinates of about 150 Martian surface features 
are determined from photographs taken at the 1954 and 1956 
oppositions, The data lead to the tentative conclusion that the 
flattening of the solid surface of the planet is about twice the 
dynamical value. The coordinates of a large number of clouds 
and other temporary features are also given. (Author) 


AD-601 658 
OTS Price $4.00 


Div. 2, 25 


Yale Univ., New Haven Conn. Observatory. 
INTERACTION OF FAST CHARGED PARTICLES WITH A 
PLASMA, 
Interim technical rept. 
by Martin D, Altschuler. 256p 
Contract AF33 657 7271, Proj. 7073, Task 7073 01 
ARL 64 111 
Unclassified report 


Descriptors: (*Solar disturbances, Extraterrestrial 

radio waves), (*Plasma physics, Charged particles), 
Magnetohydrodynamics, Electrostatics, Electromagnetic 
fields, Electrons, Ions, Potential theory, Radio astronomy. 


The hydromagnetic equations are solved for the electro~ 
static field distribution of a charged test particle in a plasma. 
When electrons are accelerated by the electrostatic field of 
the test particle they emit electromagnetic radiation. The 
spectrum of this radiation is calculated. When the test 
particle moves slower than the thermal electrou speed, the 
electrostatic field of tae test particle is a shielded and 
distorted Coulomb potential (i. e. a distorted Debye potential). 
When the test particle moves faster than the thermal electron 
speed, the plasma perturbations are contain21 within a Mach 
cone trailing the test particle. When two or more test 
particles move together supersonically through the plasma, 
even harmonics of the resonant frequency arise in a natural 
manner. Possible applications of this theory to non-thermal 
radio emission of solar bursts are pointed out. (Author) 


AD-601 671 Div. 2 
OTS Price $3.60 


Coast Guard, Washington, D, C. 
OCEANOGRAPHIC OBSERVATIONS NORTH ATLANTIC 
OCEAN STATION DELTA 44 DEGREES N 41 DEGREES W, 
Rept. no. 3, Mar-Apr 63, 
by J. W. McGary and R, M. Morse. Feb 64, 36p 
CG 373 3 

Unclassified report 


Descriptors: (*Oceanographic. data, Atlantic Ocean), 
(*Atlantic Ocean, Oceanographic data), Coast Guard, Oceano- 
graphic, vessels, Measurement, Salinity, Temperature, 
Depth finding, Tables, Graphics, Oceanology. 


This report contains the observed and interpolated data for 

the 16 oceanographic stations which were taken by U.S, Coast 
Guard personnel aboard the USCGC CASCO (WAVP-370) at 
Ocean Station DELTA (approximately 44 degrees N., 41 degrees 
W.) during the 28 March to 19 April 1963 period. Data for the 
64 stations taken by U.S, Navy Oceanographic Office personnel 
and the numerous other samples and observations made for 
Government agencies and private institutions are referenced 
but not included. (Author) 


AD-601 679 
OTS Price $0.50 


Div. 2, 26 


Kaysam Corp. of America, Paterson, N, J. 
PRODUCTION ENGINEERING MEASURE FOR MANUFAC- 
TURE OF METEOROLOGICAL BALLOONS TYPE ML-541( )UM. 
Quarterly progress rept. no. 8, 19 Jan-18 Apr 64. 
by Murray Miner. 18 Apr 64, 12p 
Contract DA36 039sc85988 

Unclassified report 


Descriptors: (*Meteorological balloons, Manufacturing 
methods), (*Manufacturing methods, Meteorological 
ballons), Balloons, Production, Quality control, Machine 
shop practice, Machines, Costs. 


Narrative and data are presented on an automatic dipping 
machine, balloon assembly machine, conveyorized drying 
system, pre-production samples, and an inspection and 
quality control plan. 
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4. CHEMISTRY 


AD-600 884 
OTS Price $0.50 


Div. 4, 16, 30 


RAND Corp., Santa Monica, Calif. 
ON THE BEHAVIOR OF A CHEMICAL EQUILIBRIUM 
SYSTEM WHEN ITS FREE ENERGY PARAMETERS ARE 
CHANGED, 
by N, Z. Shapiro. May 64, 12p RM4128PR 
Contract AF49 638 700 

Unclassified report 


Descriptors: (*Thermochemistry, Chemical equilibrium), 
(*Chemical equilibrium, Thermochemistry), Inequalities, 
Thermodynamics, Programming (Computers), Physiology. 


One aspect of RAND work on the development of computer 
models to represent physiological subsystems is concerned 
with the resolution of attendant problems of theoretical and 
computational mathematics. In a previous Memorandum-- 
Mass Action Laws and the Gibbs Free Energy Function, 

N, Z, Shapiro and L, S, Shapley, RM-3935-PR, December 
1963 (AD-426 718) the use of the Gibbs free energy function 
vis-'a-vis the mass action laws for the analysis of complex 
chemical systems was considered. The present Memorandum 
continues that discussion, obtaining an inequality concerning 
the effect on a chemical system of changing its free energy 
parameters. (Author) 


AD-600 888 
OTS Price $0.50 


Div. 4, 25 


American Meteorological Society, Boston, Mass. 
DETERMINATION OF SPECTRAL LINE STRENGTH BY 
THE EXPANSION CALCULATION METHOD. 
by A, P, Yutsis, Ya. I. Vizbaraite and K, K, Eringis. 
Sep 63, 12p AmMetSoc T-R-412 
Contract AF19 604 6113 
TT 64 11731 

Unclassified report 


Primenenie Rasshirennogo Metoda Rascheta dlya Oprede- 
leniya Sily Spektral'nykh Linii, trans. of Akademiya Nauk 
Litovskoi SSR Vilna. Trudy. Ser iya B, 1961, no. 3(26) 

p. 99-105. 


Descriptors: (*Atomic orbitals, Line spectrum), (*Carbon, 
Atomic orbitals), (*Line spectrum, Field theory), (*Electric 
moments, Line spectrum), Atomic energy levels, Dipole 
moments, Quadrupole moments, Tensor analysis, Operators 
(Mathematics), Electrons, Helium, Lithium, Beryllium, 
Boron, Spectroscopy, USSR. 


Operators of electric-dipole and quadrupole transitions are 
defined in irreducible tensor form. In the case of the 
quadrupole, they differ from the corresponding operator 
employed in other contexts, because they have a constant 
factor. Expressions are found which permit a change from 
the ordinary method of calculation to an extended method in 
determining the line strength for configurations of two 
equivalent electrons. Numerical values are giv_n for the 
line strength in the 1s(2) - 1s2p, 2p(2) - 1s2p and 1s(2)2p(2) 
1s(2)2s2p dipole transitions for a number of atoms and ions 
and in the 2p(2) - 2p(2) quadrupole transition for the carbon 
atom. (Author) 


AD-600 889 
OTS Price $0.50 


Div. 4, 25 


American Meteorological Society, Boston, Mass. 
THEORETICAL DETERMINATION OF THE ISOTOPE SHIFT 
IN THE SPECTRUM OF THE CARBON ATOM, 

by A, P, Yutsis, A, S, Nakonechnyi, and G, K, Tsyunaitis. 
Aug 63, l1lp AmMetSoc T-R-406 


CHEMISTRY - Division 4 


Contract AF19 604 6113 
TT 64 11733 
Unclassified report 


Teoreticheskoe Opredelenie Izotopicheskogo Smeshcheniya 

v Spektre Atoma Ugleroda; trans. of Zhurnal Eksperimental'noi 
i Teoreticheskoi Fiziki (USSR) 1953, v. 25, no. 6(12) 

p. 683-687, 


Descriptors: (*Atomic orbitals, Carbon), (*Carbon, Atomic 
energy levels), (*Line spectrum, Carbon), Isotopes, Field 
theory, Spectroscopy, Wave functions, Electron transitions, 
USSR. 


An expression was found for the specific shift in the cases 

of 1s(2)2s(2)2p(k)3s(2-k)(k = 1, 2) configurations of the carbon 
atom in the two-configuration 1s(2)2s(2)2p(k)3s(2-k) - 

1s (2)2p(k+2)3s(2-k) approximation. Using one-electron wave 
functions of Hartree's self-consistent field, the isotope shift 
of the lines of 1s(2)2s(2)2p3s - 1s(2)2s(2)2p(2) transition in 
the carbon atom was determined in both one-conf:guration and 
two-configuration approximations. The theoretical results 
are compared with the experimental data for the (1)P - (1)S 
line. (Author) 


AD-600 890 
OTS Price $0.75 


Div. 4, 25 


American Meteorological Society, Boston, Mass. 
CONFIGURATION INTERACTION IN THE CARBON ATOM, 
by A, P, Yutsis. Aug 63, 2lp AmMetSoc TR404 
Contract AF19 604 6113 
TT 64 11732 

Unclassified report 


Vzaimodeistvie Konfiguratsii v Atome Ugleroda, trans. of 
Eksperimental'noi i Teoreticheskoi Fiziki (USSR) 1949, v. 19, 
no. 7, p. 565-576. 


Descriptors: (*Carbon, Atomic orbitals), (*Atomic orbitals, 
Carbon), (*Field theory, Carbon), Atomic energy levels, 
Wave functions, Quantum statistics, Matrix algebra, Equa- 
tions, USSR, 


The interaction of the 1s(2)2s(2)2P(2), 1s(2)2p(4), 

1s(2)2s(2)2p3p and 1s(2)2s2p(2)3s configurations of the carbon 
atom are studied theoretically. The wave fuuctions of the whole 
atom for these configurations are stated. The matrix elements 
of energy are expressed through one-electron wave functions. 
Using one-electron wave functions computed by the method of 
the self-consistent field without exchange, the matrix elements 
of energy are computed as diagonal matrix elements and as 
matrix elements conuecting different configurations of the same 
parity. Secular equations are solved for each type of term of 
the above mentioned configurations. (Author) 


AD-600 895 
OTS Price $0.50 


Div. 4, 25 


Davies (Edward) Chemical Lab., Univ. Coll. of Wales, 
Aberystwyth. 
INFRA-RED, ULTRASONIC AND THEORETICAL STUDIES 
OF MOLECULAR STRUCTURE, 
Annual summary rept. no. 1, 1 Mar 63-29 Feb 64. 
by W. J. Orville-Thomas. 29 Feb 64, 5p 
Contract AF61 052 691 
AFCRL 64 368 
Unclassified report 


Descriptors: (*Molecular structu.e, Theory), (*Molecular 
structure, Spectroscopy), Infrared spectroscopy, Absorp- 
tion spectrum, Ultraviolet.spectroscopy, Chemical bonds, 
Molecular properties, Reviews. 


Researches in the following fields are summarized: infra- 
red absorption studies, infra-red dispersion studies, ultra- 
sonic studies, and theoretical studies of molecular structure. 
Seven refs. 
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Electronically excited nitric oxide produced by irradiation 

with the 2665 and 2155 A lines of a cadmium arc induces the 
decomposition of ethylene to acetylene and hydrogen, apparently 
by a molecular mechanism, The acetylene, whicu also 

absorbs the radiation, photolytically reacts with the nitric oxide 
vo give a solid deposit. (Author) 


AD-601 237 
OTS Price $0.50 


Div. 4, 14 


Air Force Materials Lab., Research and Technology Div., 
Wright-Patterson AFB, Ohio. 
COPOLYMERIZATION VIA ALTERNATING INTER-INTRA- 
MOLECULAR PROPAGATION, 
Technical documentary rept., Jun 63-Jan 64, 
by W. E. Gibbs and R, J, McHenry. Apr 64, 14p 
Proj. 7340, Task 1.4004 
ML TDR64 64 
Unclassified report 


Descriptors: (*Copolymerization, Reaction kinetics), 
(*Dienes, Copolymerization), (*Vinyl plastics, Copolymer- 
ization), Free radicals, Chemical reactions, Numerical 
analysis, Equatious. 


The copolymerization of nonconjugated diolefins with vinyl 
monomers involves departures from conventional vinyl copoly- 
merization kinetics, and the standard forms of the binary or 


ternary copolymerization composition equations are inadequate. 


These departures include intramolecular cyclization reactions 
and generally the formation of some pendent double bonds. A 
general treatment of the copolymerization of symmetrical 


nonconjugated diolefins with vinyl monomers gives closed-form. 


relationships which take such reactions and their consequences 
into account. The general relationships may be approximated 
by a new series of composition equations which take into 
account the formation of both cyclized and noncyclized units in 
the chain and are simple enough for experimental use. (Author) 
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Div. 4 


Humble Oil and Refining Co., Baytown, Tex. 
ENERGETICS OF SOME GASEOUS OXYGENATED ORGANIC 
IONS, 
Technical rept. 
by M. S, B. Munson and J, L, Franklin, Jun 64, 21p 
HUM 7P 
Contract Nonr3623 00, Proj. NRO98 038 
Unclassified report 


Prepared in cooperation with the Univ. of Virginia 


Descriptors: (*Organic oxygen compounds, Heat of forma- 
tion), (*Organic oxygen compounds, Ionization potentials), 
(*Thermochemistry, Organic oxygen compounds), Alcohols, 
Aldehydes, Carboxylic acids, Esters, Formic Acids, Acetic 
acids, Propionic acids, Ions, Free radicals, Gases, 


The heats.of formation of some simple oxygenated organic 
compounds were measured from different sources: Delta H 
sub f (CH20H cation) = 174 kcal/mole and Delta H sub f (CH30 
cation) = 202 kcal/mole. Similar differences exist for the 
isomers of mass 45. The proton affinities of formic, acetic, 
and propionic acids were determined from rearrangement ions 
of esters as about 170-180 kcal/mole, The protonated acid 
ions are readily formed by ionic reactions in the gaseous 
aliphatic acids. Appearance potential data for H30 ion and 
CH30OH2 cation may be interpreted to give P(H20) = approxi- 
mately P (CH3OH) = approximately 170 kcal/mole, (Author) 
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Div. 4, 14 


Frick Chemical Lab., Princeton Univ., N, J. 
POLYMER SULFUR AND OTHER POLYSULFIDE 
POLYMERS, 
by Arthur V, Tobolsky. Jun 64, 15p RLT 80 
Contract Nonr1853 07, Proj. NR356 377 
Unclassified report 


Descriptors: (*Sulfur, Polymers), (*Sulfides, Polymers), 
(*Inorganic polymers, Sulfides), (*Synthetic rubber, Sulfur 
compounds), Molecular structure, Polymerization, Chemical 
equilibrium, Reaction kinetics, Plasticizers. 


Elemental sulfur exists in many chemical forms (rings, 
chains) and also in a variety of physical states. The super- 
cooled liquid state of the ring structure, S sub 8, is of espe- 
cial interest. The lability of the polysulfide linkage is very 
great. This accounts for the rapid establishment of ring chain 
equilibria and also for the reactivity of sulfur with other sub- 
stances, (Author) 
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Aerospace Information Div., Washington, D. C. 
STUDY OF HEAT TRANSFER DURING THE BOILING OF 
TWO-COMPONENT MIXTURES, 
by L. N. Grigor'ev. 1964, 17p 
AID T64 26 TT 64 11760 
Unclassified report 


Trans. of paper presented at the Conference on Heat 
and Mass (Transfer) Minsk, 1961 Tezisy Dokladov i 
Soobshchenii na Soveshchanii po Teplo i Massoobmenu 
1961 [Moscow]. 


Descriptors: (*Heat transfer, Boiling ), (*Boiling, Heat 
transfer), Heat transfer coefficients, Equations, Evapora- 
tion, Vaporization, Vapor pressure, Surface tension, 
Surface properties, Water, Acetones, Ethanols, Methanols, 
Benzenes, Propanols, Pyridines, Hydrodynamics, 
Thermodynamics, USSR, Mixtures. 


An attempt was made to explain the mechanism of heat 
transfer during the boiling of two-component mixtures. 

The effect the composition of the mixture has on the coef- 
ficient of heat was studied experimentally. The results 
showed that the mechanism of the heat transfer during the 
boiling of a mixture is different from the one in the case of 
pure single component liquids. The change in vapor pres~ 
sure during the mixing of two different liquids led to changes 
in the intensity of the vapor production during boiling and 
this, in turn, showed a corresponding influence on the heat 
transfer. The experimental investigation of the dependence 
of the heat transfer coefficients on the composition of the 
mixtures confirmed the theoretical deduction. The con- 
ditions for heat transfer similarity during the boiling of two 
component mixtures were also studied. 
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Monsanto Research Corp., Everett, Mass. 

SYNTHESIS OF PANCHROMATIC PHOTOSENSITIZING 
DYES, PART II, LITERATURE SURVEY, 

Rept. for 1 Apr 63-31 Mar 64 

by Johns S, Driscoll and Richard H, Nealey. May 64, 35p 
Contract AF33 657 11430, Proj. 6272, Task 627204, 

AL TDR64 130 P2 V1 


Unclassified report 
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W, Cr, Sn, and Cd were the adsorbing metals. Contact angles 
of water, glycerol, methylene iodide, and hexadeane on the 
same adsorbed films supplied information about their nature, 
packing, and orientation. The following conclusions can be 
‘made: (a) evaporation of the liquid always leaves on the metal 
an adsorbed monolayer oriented so that the maximum number 
of atoms contact the surface; (b) when excess liquid is wiped 
off the metal by rubbing with clean filter papers, a monomo- 
lecular adsorbed film remains whose properties are identical 
with those obtained by evaporation; (c) the electrostatic image 
field of the adsorbed molecule is not sufficient to cause the 
observed values of Delta V and the parameters involved 
include the lattice spacing and atomic volume of the metal. 
(Author) 
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Div. 4, 24 


Naval Research Lab., Washington, D. C. 
PHOTOGRAPHIC X-RAY FLUORESCENCE DATA FOR 
FIXED-CRYSTAL CAMERAS, 

by A, J, Pollard. 18 May 64, 12p 

Proj. SRO07 08 04 0617, 

NRL 6096 


Unclassified report 


Descriptors: (*Fluorescence, X-ray photography), 

(*X-ray photography, X-ray diffraction cameras), 

(*Chemical elements, Chemical analysis), Sodium compounds, 
Chlorides, Crystals, Densimeters, X-ray diffraction 
analysis. 


A compilation has been made of x-ray fluorescence data 
obtained through the use of a novel fixed-crystal evacuated 
camera, These data will be of use whenever fixed sodium 
chloride crystals are used as diffractors for photographic 
devices of this type. From the tables presented it is pos- 
sible to identify fifty-one of the common elements. (Author) 
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OTS Price $0.50 
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Foreign Tech, Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 
LANTHANUM, SAMARIUM, AND EUROPIUM 
ORTHOTANTALATES, 
by E, I, Krylov and M, M, Pinaeva-Strelina, 12 May 64, 10p 
FTD TT64 221 TT 64 11784 

Unclassified report 


Unedited rough draft trans. of Zhurnal Neorganicheskoi 
Khimii (USSR) 1963, v. 8, no. 10, p. 2254-2257. 


Descriptors: (*Lanthanum compounds, Tahtalum compounds), 
(*Samarium compounds, Tantalum compounds), (*Europium 
compounds, Tantalum compounds), Rare earth compounds, 
Synthesis (Chemistry), Thermal properties, Stability, Crystal 
structure, X-ray diffraction analysis, Density, Magnetic 
properties, Atomic energy levels. 


Orthotantalates of lanthanum, samarium, and europium were 
synthesized for the first time. Differential thermal analysis 
of the oxide mixture La203: Ta205 = 1:1 was carried out, 
X-ray diffraction pictures of LaTa04, SmTa04, and EuTa04, 
powders were indexed (monoclinic structure; z=4; space group 
, I-2). It was determined that the pycnometric densities of 
LaTa04, SmTa04, and EuTa04 at 20C are 7.9, 8.8, and 
8.9 g/sq cm respectively. Magnetic susceptibility was mea- 
sured at 78.194 and 289K, LaTa04 is diamagnetic while 
SmTa04 and EuTa04 are paramagnetic.(Author) 
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OTS Price $1.00 
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AeroChem Research Labs,, Inc., Princeton, N, J. 
NEGATIVE AND SECONDARY ION FORMATION IN LOW- 
PRESSURE FLAMES, 
by W. J. Miller and H, F, Calcote. Jun 64, 35p 
AeroChem TP93 
Contract Nonr3809 00, Proj. NRO92 515 
Unclassified report 


Descriptors: (*Combustion, Ionization), (*Flames, 
Ionization), (*Ionization, Flames), Low-pressure research, 
Exchange reaction, Oxidation, Dissociation, Additives, Nitro- 
gen, Carbon Dioxide, Ethanols, Formaldehyde, Acetalde- 
hydes, Mass spectroscopy. 


Mass spectrometry and Langmuir probes were used in a 
study of secondary positive and negative ion formation in 
low-pressure flames. Individual positive and negative ion 
profiles were examined as a function of pressure and flame 
composition, The effects of various additives (including N2, 
CO2, CH30H, CH20 and CH3CHO) were also studied in these 
flames, as well as in a low-pressure atomic diffusion flame. 
Two mechanisms for secondary positive ion formation are 

set forth, The first consists of a series of charge exchange 
reactions involving the primary ion and stable neutral com- 
bustion intermediates. The second mechanism is one in which 
a primary ion undergoes a chain of oxidative degradation 
reactions which includes the observed ions as intermediates, 
Addition of N2 and CO2 to combustion flames, together with 
the observed effects of varying flame stoichiometry, led to 
the conclusion that, in addition to CHO cation, an important 
primary ion is C3H3 cation, Mass spectrometric negative ion 
profiles indicate the presence of significant quantities of 
negative ions in flames at 1 to 3 Torr. (Author) 
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Saint-Joseph Coll., West Hartford, Conn. 
PHOTOELECTRIC EFFECTS AT SEMICONDUCTOR 
ELECTRODES, 
Final rept. 
by Maria Clare Markham and Mahesh C, Upreti. 
Jun 64, 41p 
Contract AF19 628 2768, Proj. 6694, Task 669402 
AFCRL 64 362 
Unclassified report 


Descriptors: (*Semiconductors, Electrodes), (*Electrodes, 
Semiconductors), (*Photoelectric effect, Electrodes), Zinc 
compounds, Oxides, Cadmium compounds, Sulfides, Oxygen, 
Oxidation-reduction reactions, Organic compounds, 
Impurities, Dyes, Graphite, Platinum, Fuel cells, Electro- 
lytic cells, Energy conversion, Ultraviolet radiation, 
Cerium compounds, Electrolytes, Additives, Photo- 
chemistry, Photoelectric cells (Semiconductor). 


Data are presented on the operation of electrochemical cells 
with zinc oxide electrodes under a variety of external condi- 
tions such as irradiation, atmospheres of various gases, 
varying external load conditions, and cell design. Several 
studies are also made of effects of varying electrolyte 
concentrations and the pretreatment of the semiconductor. 
Following the presentation of the data, results are sum- 
marized and interpreted in terms of optimum conditions for 


operating these cells and quantitative aspects of mass and 
energy transfer. 
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9. COMMUNICATIONS 


AD-600 912 
OTS Price $2.60 


Div. 5 


Visibility Lab., Univ. of California, San Diego. 
THE DEVELOPMENT OF A COLORED TELETYPE TAPE 
DISCRIMINATION SYSTEM, 
by Richard L. Ensminger. Mar 63, 23p SIO Ref63 12 
Contract NObs84075, Tasks S F1, and 0538 

Unclassified report 


Descriptors: (*Teletype systems, Monitors), Tapes, 
Colors, Colorimetry, Phovoelectric materials, Phototubes, 


Optical scanning, Optical filters, Classification, Reading 
machines. 


The Colored Tape Discriminator (CTD) has been designed 

to operate with the yellow and red tapes as the unclassified 
and classified tapes, respectively. In practice it is envisioned 
that the device will be attached to unclassified tape readers. 
The CTD will render the tape reader operable only under the 
logical condition that a yellow tape is fed into the reader and 
there is no failure of any kind in the CTD. Either a circuit 

or power failure of the presence of a red tape will render the 
device imoperable. Emphasis is made of the circuit design 
and construction philosophy adapted. A device has been 
designed and constructed from materials already at hand in 
the lab to demonstrate that there is a sufficient spectral 
differeuce in the two tapes to serve as a reliable basis for 
automatic discrimination. No attempt was made to miniaturize 
the device nor to build in the long term reliability that would 
be required for continued use. (Auchor) 


AD-600 917 
OTS Price $4.66 


Div. 5, 2 


Duntley (S. Q.), La Jolla, Calif. 
UNDERWATER COMMUNICATION BY SCATTERED LIGHT, 
Rept. no. 5-12(Final). 
by S, Q. Duntley. Sep 63, 44p 
Contract NObs72039, 
Unclassified report 


Includes ''Light in the Sea'', Reprinted from Journal of the 
Optical Society of America, Vol. 53, no. 2, 214-233, February, 
1963. 


Descriptors: (*Underwater communication systems, Light 
communication systems), (*Light communication systems, 
Underwater communication systems), (*Voice communication 
systems, Light communication systems), Light, Scattering, 
Propagation, Polarization, Modulation, Photoelectricity, Sea 
water, Communication systems, Lighting Equipment. 


Omnidirectional underwater voice communication by means 

of scattered light at ranges of 1,000 yards or more in clear 
ocean water appears to be possible with commercially avail- 
able lamps and phototubes. Longer ranges, up to 1,750 yards, 
are possible with the same components if they are used in a 

20 degree directional system, Still longer ranges are possible 
with more intense light sources. Technical evidence is pre- 
sented in support of these possibilities and engineering equa- 
tions are provided for the design of such optical communication 
systems. The equations show that scattered light penetrates 
ocean water much further than does non-scattered light, 
primarily because the attenuation coefficient for scattered 
light is (typically) about one-third of the attenuation coefficient 
for non-scattered light. Experimental data on the long-range 


propagation of scattered light from underwater sources is inter- 


preted and extrapolated for engineering purposes. Data 
concerning the long-range transmission of polarized scattered 
light by natural waters is presemed, and the role of polarization 
as a means for establishing multiple voice communication 
channels is discussed. (Auchor) 
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AD-600 983 
OTS Price $1.00 


Div. 5, 6, 8 


Aerospace Corp., {Los Angeles], Calif. 

THE DETECTABILITY OF DISCRETELY MODULATED 
CARRIERS, 

Communications systems technical rept. no. 9, 

by David J, Braverman. Mar 64, 35p TDR269 4111 11 
Contract AF04 695 269 

SSD TDR64 34 


Unclassified report 


Descriptors: (*Communication systems, Phase modulation), 
(*Radio signals, Detection), (*Phase modulation, Radio 
signals), Wave transmission, Modulation, Signal-to-noise 
ratio, Detectors, Band-pass filters. 


The report deals with the detectability of biphase modulation, 
symmetrically filtered biphase modulation, and quadriphase 
modulation. The results provide a guide to the detectability 
of other types of discrete modulation such as amplitude modu- 
lation or M-ary phase modulation. The analysis presents out- 
put carrier-to-noise ratio in terms of input signal-to-noise 
ratio and receiver bandwidth ratio. (Author) 


AD-601 004 
OTS Price $8.60 


Div. 5, 8 


RCA Defense Electronic Products, New York. 
OCD RADIO ALERT RECEIVERS, 

Final rept. 

20 Jan 64, 97p CR-64 419 1 

Contract OCD PS 64 72 


Unclassified report 


Descriptors: (*Civil defense systems, Radio receivers), 
(*Radio receivers, Civil defense systems), (*Early warning 
systems, Civil defense systems), Radio communication 
systems, Radio equipment, Design, Feasibility studies, Cost. 


This report summarizes the development of various types of 
Alert receivers, operating in the standard broadcast band of 
540 to 1600 kc. Ground rules for methods of operating a radio- 
aler. system were estavlished in conjunction with OCD 
representatives. Four types of operation were selected. Three 
models each of these four receiver types were fabricated and 
tested. The total of 12 laboratory models were delivered to 
OCD. Test equipment suitable for demonstrating the two most 
promising receiver types was also assembled, and delivered 

to OCD. A preliminary analysis of the cost of mass producing 
the four types of Alert receivers was made. Accurate cost 
estimates cannox be provided until after a complete produc 
design has been made. However, pres2u) ‘idinalva: vs “1. 
“wee of the four types explored, if completely product- 


designed for high-quality production, would cost under $10.00. 
(Author) 


AD-601 006 
OTS Price $6.60 


Div. 5, 6, 18 


Stanford Research Inst., Menlo Park, Calif. 

ALTERNATIVE METHODS FOR DISTRIBUTING ALERT 

DEVICES, 

by George E, Hackley. Jan 64, 66p 

Contract OCD OS63 149, Proj. IMU4536; Proj, 220, Task 8 
Unclassified report 


Descriptors: (*Warning systems, Distribucion), (*Civil 
defense systems, Distribution), (*Early warning systems, 
Civil defeuse systems), Economics, Costs, Defense systems, 
Nuclear warfare. 


The objective of this research was to evaluate the various 
distribution methods that might be used to place a maximum 
number of alert devices for nuclear attack in the hands of con- 
sumers, The advantages and limitations of each of the various 
distribution methods are discussed in this report, The distri- 
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Descriptors: (*Color television, Data processing systems), 
Programming (Computers), Simulation, Cathode ray tubes, 
Colors, Magnetic tape, Color photography, Photographic 
images, Phototubes, Photointerpretability, Data transmission 
systems, Data storage systems, Intensity, Light transmis- 
sion, Input-output devices, Television communication sys- 
tems, Computers, Reproduction, Coding. 


A computer-simulation study of efficient coding for color 
pictures has been undertaken. Two typical color transpar- 
encies were resolved into three primaries, sampled in a 
Square array and recored digitally on magnetic tape. The 
computer program transformed these data into luminance and 
chrominance quantities, perfor:ns? «.:rtain parameter modifi- 
cations, reconverted them into primary-color quantities and 
wrote them on an output tape. The parameters that were 


COMMUNICATIONS - Division 5 


modified were the effective number of samples per picture and 
the number of quantum values each for the luminance and for 
the chrominance. The output tape was played back through the 
recorder-reproducer to produce images of the coded pictures 
on the face of the cathode-ray tube, which were photographed 
through appropriate filters on color film. The resultant trans- 
parencies were later viewed and compared by a number of ob- 
servers to determine the absolute and relative quality achieved 
with the various codes (as affected by the variously modified 
parameters). Also, a test was run with a large number of ob- 
servers to determine the relative recognizability of objects in 
one of the pictures when variously coded in color or mono- 
chromatically. Two major conclusions were drawn from this 
study. (i) A normal monochromatic picture can be converted in- 
to a full color picture of the same apparent sharpness by trans- 
mitting additionally only a fraction of a bit per sample. (Author) 
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samples and independent sampling on the observation interval. 
As such, these error probabilities are upper bounds on the 
values that would be obtained with continuous sampling on the 
same interval. Non-normal noise may either worsen or 
better detection vis-a-vis normal noise backgrounds, depend- 
ing on the positive or negative values of the abnormality 
factors, which are the pertinent measures here of the depar- 
ture from normality of the background noise. Effective de- 
tection requires uniform post-multiplier weighting of the 
sampled data, and a positive value of the signals' cross- 
correlation (or coherent) detection can be achieved with 
sufficiently strong injected signals, to operate independently 
of the particular noise statistics. 
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Descriptors: (*Radar reflections, Symposia), (*Radar 
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Scattering, Measurement, Radar echo areas, Instrumentation, 
Models (Simulations), Materials. 


The report is a collection of technical papers which were 
reviewed and discussed at the Symposium on Radar Reflectivity 
Measurement on June 2-4, 1964 at M,I.T. Lincoln Laboratory, 
The prime goal of the symposium was the exchange of ideas 
and information relative to research efforts, past, present 

and future in the field of radar reflectivity measurements, 

The technical papers in Vol. I dwell on the following reflec- 
tivity range subjects: geometry and techniques, special equip- 
ment, models, model supports, and special materials, (Author) 


AD-601 365 
OTS Price $5.00 


Div. 6 


Rome Air Development Center, Griffiss AFB, N. Y. 
RADAR REFLECTIVITY MEASUREMENTS SYMPOSIUM, 
VOL, I, 
Apr 64, 379p 
Proj. 6503 
RADC TDR64 25 V2 
Unclassified report 


Symposium held on June 1-4, 1964 at M, I, T. Lincoln 
Laboratory. 


Descriptors: (*Radar reflections, Symposia), (*Radar 
ranges, Symposia), Radar signals, Radar targets, Radar 
echo areas, Calibration, Measurement, Standards, Test 
facilities, Correlation techniques. 


The papers in vol, II dwell on the following reflectivity 
range subjects: calibration, range intercalibration, measure- 


memt proceedings, data standards, correlations, and 
applications. 
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When a large, complex target is rotated to obtain a radar 

cross section (RCS) pattern, the observed RCS typically exhibits 
violent oscillations. Significant RCS data may be obscured by 
the oscillations. These oscillations may be smoothed through 
the use of a frequency-stepping technique in which the radar 
frequency is shifted from pulse to pulse. The result is an RCS 
pattern in which the characteristics of individual scatterers 

are emphasized rather than the interactions between the scat- 
terers. An ancillary result of the frequency-stepping technique 
is that it may be used to obtain greatly improved range reso- 
lution. Instrumentation requirements include a stairstep volt- 
age waveform generator, a voltage-tuned oscillator, a narrow- 
band filter, and a moving corner reflector. The results of fre- 
auency stepping measurements on a two-element interferometer, 
a target with theoretically predictable back scattering charac- 
teristics, correspond closely to predicted results. Predictable 
features appear on frequency-stepping measurements of a 
vehicle mock-up. (Author) 
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This program analyzes the errors of radiolocation 
predictions and evaluates the average range errors, the root 
mean square range error, and ten, twenty, and thirty minute 
cumulative averages of the range errors for both the 
following: a) Range errors of the predicted range with 
respect to the true range of the transmitter where range is 
measured from the receiver. b) Range errors of the predicted 
transmitter position where range is measured from the known 
transmitter location. In addition to this, the computer punches 
up paper tapes for operating an X-Y plotter. Two types of 
graphs are obtained in this manner. One is a plot of predicted 
range error vs. time where range is measured from the 
receiver. The other is a plot of the range and bearing of the 
predicted transmitter position with respect to the known 
transmitter location. The latter graph is referred to as a 
target plot. This program is coded inSPAR, The computer 
involved in this case is a Control Data Corporation G-20A 
using the SPACE programming system. (Author) 
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The objective of this study was to obtain and evaluate strate- 
gies to be used in certain general search situations. These 
strategies minimize the expected cost of search and resulting 
decisions and are sequential in the sense that a decision at any 
time is dependent upon what has been observed up to that time. 
The first situation studied led to the formulation of a minimum 
expected cost sequential hypothesis test. The target is either 
present in the region of interest with a priori probability P , 
or not with probability 1-P, Knowing the value of P , at fixed 
intervals of time the searcher must either make a terminal 
decision (i. e. decide that the target is present, or not present) 
or make a measurement of a ranjom variable that has a proba- 
bility density function which depends upon whether or not the 
target is present. A cost structure is given which assigns costs 
to wrong terminal decisions, as well as a cost (which depends 
upon whether or not the target is present) for the taking of a 
measurement. The second part of this study involves a situation 
in which it is assumed that the target arrives at some random 
time (the raid-recognition problem), 
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OTS Price $7.60 


Div. 6, 15 


Operations Research Center, Mass. Inst. of Tech., 
Cambridge. 
A STUDY OF EFFICIENT DECISION RULES FOR UNIFORMLY 
SCANNING DETECTION SYSTEMS, 
Technical rept, no, 6 
by Theodor K, Roderburg. May 64, 72p 
Contract Nonr3963 06 
Unclassified report 


DETECTION - Division 6 


Rept. on Applications of Probabilistic System Models to 
Naval Problems, 


Descriptors: (*Detection, Decision theory), (*Scanning, 
Decision theory), (*Decision theory, Detection), Radar, 
Sonar, Targets, Resolution, Probability, Noise, Errors, 
Warning systems, 


A uniformly scanning detection system, such as a radar or 
sonar, is assumed to be operating in an environment which 
permits specification of the receiver operating characteristic 
(conditional probability of true indication versus conditional 
probability of false indication per scan of a resolution element) 
and the utility of false alarm and detection as a function of 
target position and closure rate, The targét interarrival 
times are assumed to be exponentially distributed random 
variables, and the target closure rate constant. It is argued 
that maximizing the expected utility of alarm forms a better 
criterion for selection of an efficient decision rule than 
criteria based on the evaluation of the outcome of a decision 
about presence or absence of a target after a single scan of a 
resolution element, Numerical results are given for a.class 
of typical radar systems involving square law second detection, 
post detection integration of received pulses, additive white 
Gaussian noise, scan to scan fluctuation of the target echo 
signal, and a utility of detection which increases linearly with 
warning time, (Author) 
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ELECTRICAL EQUIPMENT - Division 


zation, which is approximately equivalent to a 2.0-v ceil end- AD-601 224 Div. 7, 25 

point. Values of 128 w-hr/lb of electrodes or 24 w-hr/lb of OTS Price $2.75 

electrodes and electrolyte actually used were obtained during 

these tests. Aluminum-cased cells discharged with a profiled Naval Research Lab., Washington, D. C. 

load rate had lower weight-to-energy figures than the previ- DIRECT ENERGY CONVERSION LITERATURE 

ous test cells. Figures of 4 to 15 w-hr/Ib of electrode and ABSTRACTS, 

electrolyte were obtained at 1.2 to 0.6 ma/sq. in, current den- Rept. no, 7 

sity to a 2.0-v endpoint. (Author) comp. vy Eileen Pickenpaugh. “pr 6+, 124p 
Unclassified report 


Descripvors: (*Bibliographies, Energy conversion), 
(*Energy conversion, Bibliographies), (*Abstracts, Energy 
conversion), Thermionic emission, Thermoelectricity, 


Photoelectric e:fect, Electrochemistry, Magnevohydro- 
AD-601 132 Div. 7, 8, 30 dynamics, Energy. 


OTS Price $1.00 
A collection of references from various sources covering 

Laboratory for Electroscience Research, New York the current literature on uthermoelectricity, thermionic 
Univ., N. Y. emission, photoe.ectric processes, magnetohydrodynamics, 
ON THE PROPERTIES OF COMBINATIONS OF PARA- electrochemical processes, energy storage, and energy 
METRIC ELEMENTS, sources. (Author) 
Scientific rept. no. 10 
by J. Klapper and M, S, Ghausi. Mar 64, 3l1p 
NYU TR400 93 . 
Contract AF19 628 379, Proj. 5628 Task 562806AFCRL Meco pi nr 
AFCRL 64 305 ‘ 

Unatassttied sepast Harry Diamond Labs., Washington, D, C, 
Descriptors: (*Electrical networks, Synthesis), (*Circuits, . A TEMPERATURE-COMPENSATED, LOW-VOLTAGE 


Electrical properties), Nonlinear systems, Resistance 0 granny 30 Apr 64, 20p 

(Electrical), Capacitance, Inductance, Pumping (Electronics), a 96300 <j P 2 

Parametric amplifiers, Frequency, Energy conversion, pti gp tere 

Series, Equations, Graphics, Signals. Unclassified report 


This paper discusses the properties of combinations of ‘ _ h i 
nonlinear elements, both resistive and reactive, under small ea prac te cena, = Raha sna: 
signal conditions. A linear equivalent circuit and energy = " ’ ; 
relations are derived for a circuit containing nonlinear sen cepanenrs Meee ye? i corse 9 
resistance (NR), nonlinear capacitance (NC), and nonlinear 

A solid-state, low-volt regulator accurate to 0.1 percent 
inductance (NL); each pumped with an arbitary phase angle. with temperature st ability og been developed. Emptoyiat 
Such circuits exhibit a number of useful properties not found thermistor compensation, forward-biased diodes, and 

: J , 

in circuits having only a single nonlinear element. Among matched silicon transistors, it represents a significant 
them are: the possibility of unilateralization over a frequency dtvence in the shehasakieoanh The circuit discussed 
band, parametric amplification with lower-frequency pumping herein yields 1.500 + 0.001 v at 1 to 15 ma with input voltages 
and without using higher-order nonlinearities, and converters of 8 to 12 v over the temperature range -10 to +40 C 
ne - erp ere Pr sears pra me The conditions Circuit design and derivations for temperature compensation 
SE SOS CPOE ee ee ee using thermistors and silicon resistors are covered in 
detail along with general design criteria for low-voltage 
regulators, (Author) 
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Gulton Industries, Inc., Metuchen, N, J. Jackson and Moreland, Inc., Boston, Mass. 
LITHIUM-NICKEL HALIDE SECONDARY BATTERY POWER GENERATION FOR HIGH-RELIABILITY QUADRU- 
INVESTIGATION, PLE-DIVERSITY COMMUNICATIONS SYSTEMS, 
Quarterly technical progress rept. no. 2, by A, E, Fitzgerald. Jan 63, 38p 
by A, E, Lyall and H, N, Seiger. 12 Jun 64, 23p ESD TDR64 411 
Contract AF33 615 1266, Proj. 8173, Task 817304 Unclassified report 
Unclassified report 
Descriptors: (*Electric power production, Communication 
Descriptors: (*Batteries and components, Alkaline cells), systems), (“Communication systems, Electric power produc- 
(*Electrodes, Batteries and components), (*Electrolytes, tion), (*Power supplies, Communication systems), Power 
Conductivity), Anodes (Electrolytic cells), Electrolytes, plants (Establishments), Diesel engines, Generators, Voltage, 
Conductivity, Nickel compounds, Chlorides, Fluorides, Lithium, Abundance, Reliability, Graphics, Design, Operation, Electri- 
Lithium compounds, Polarization, Binders, Aliphatic com- cal equipment, Diversity reception. 
pounds, Carbonates, Aromatic compounds. 
As a result of studies, the following conclusions are in 
The work is concerned with electrolyte conductivities, order: (1) There should be six diesel-engine-generators per 
positive and negative electrode preparations, and half cell plant. (2) Four of these diesel-engine-generators should carry 
studies. The half cell studies show that as the NiC12 (the the full load, two supplying power to each of two separate 
charged positive material) is reduced to Ni the polarization of busses, The two remaining generator units are to be used as 
this electrode decreases. The polarization of the negative standby or spare units, (3) The diesel-generator units should 
electrode, on the other hand, increases as the electrochemical be sized so that each can carry half the technical load or half 
reaction results in the progressive change of Li into LiCl. The the total interruptible load, whichever is greater. (4) A con- 
latter can be reduced by the incorporation of a conductive servative estimate of availability for such a power plant to 
diluent. (Author) carry the complete and full load is 99.97 per cent. (5) The 
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ELECTRICAL EQUIPMENT - Division 7 


Considerable emphasis has been placed on the development 

of the chemiplated or immersion technique for the barrier 
formation. Gains of about 40% in conversion efficiency have 
been realized over the standard efficiency of 2.5%. Lighter 
weight solar cells have been fabricated on titanium substrates 
with high power to weight ratios. Solar cells using H-film as 
the substrate material have been made with efficiencies of 
over 4% and power to weight ratios greater than 40. The 
vacuum deposition of CdS on single crystal CdS has been 
performed to study effects of substrate perfection on the quality 
of the film. Solid state reactions of CuC1 and CdS were 
investigated in order to prepare more effective barriers. 
Indium plated Mo substrates were utilized to provide ohmic 
contacts at the CdS substrate interface. Spectral response 

of electroplated and chemiplated cells as a function of time 
shows that the latter appear to be more stable in ordinary 
ambients. The use of SiO thin films on the top surface of the 
cells has led to a more stable cell in the presence of water 
vapor. Optical studies on the chemiplated barrier layer have 
confirmed a Cu2-xS compound of a thickness of about 1800A 
and exhibiting free carrier absorption. Theoretical work 

has been limited to a model based on surface states. (Author) 


AD-601 471 
OTS Price $0.50 


Div. 7, 4 


Calvin Coll.; Grand Rapids, Mich. 

SILVER MIGRATION AND TRANSPORT MECHANISM 

STUDIES IN SILVER OXIDE-ZINC BATTERIES, 

Quarterly progress rept. no. 2, 1 Mar-1 Jun 64. 

by T. P. Dirkse. 1 Jun 64, 19p 

Contract AF33 615 1236, Proj. 8173, Task 817304 16 
Unclassified report 


Descriptors: (*Batteries and components, Alkaline cells), 
(*Alkaline cells, Electrochemistry), (*Surface-active 
substances), Silver compounds, Oxides, Zinc, Transport 
properties, Electrolytes, Battery separators, Performance 
(Engineering), Cellulosic plastics, Ions, Diffusion, Potassium 
compounds, Zinc compounds, Anodes, Life expectancy. 


The effect of the presence of surfactants in the electrolyte 

of silver-zinc batteries on the cycle life has been briefly 
investigated. In some cases there is an improvement in 

cycle life. To determine the reson for this, the effect of 
surfactants on the following processes has also been investi- 
gated: (1) silver ion diffusion through cellophane; (2) throwing 
power of a potassium zincate solution; (3) limiting passivation 
current density for the zinc anode; (4) polarographic reduction 
potential of zincate ions; and (5). zincate ion diffusion through 
cellophane membranes. (Author) 


AD-601 498 
OTS Price $0.50 


Div. 7 


Harry Diamond Labs., Washington, D. C. 

THE CONSTRUCTION OF A TWO-SECTION TRANS- 
FORMER HAVING A TOTAL LENGTH LESS THAN A 
QUARTER WAVELENGTH, 

by Danny W. McDonald and Burton J. Udelson. 30 Apr 64, 


20p 
Projs. 96300; 1P523801A300 
HDL TR1223 


Unclassified report 


Descriptors: (*Transformers, Design), Electrical 
equipment, Theory, Mathematical models, Impedance 
matching, Waveguides, Bandwidth, Sidebands, Resonance, 
Frequency, Voltage, Electromagnetic wave reflections, 
Phase shift, Graphics. 


An experiment was performed to verify the authors' new 
concept that.a two-section transformer may be designed in 
which the length of each section is less than a quarter wave- 
length and may be treated as an independent variable. 

A two-section J-band waveguide transformer, having an 


arbitrarily chosen total length of one-fifth of a guide wave- 
length, was designed to match a 4:1 impedance mismatch 
at 5500 Mc. The design procedure is described in detail, 
including corrections for capacitive reactances introduced 
by each step discontinuity in the waveguide. The experi- 
mental results are in excellent argreement with the design 
Objective. (Author) 


AD-601 569 
OTS Price $0,75 


Div. 7,8 


Microwave Research Inst., Polytechnic Inst.-»* Brooklyn, 
N, . A 
ELECTROMECHANICAL PULSERS, 
by Enrico Levi. May 64, 22p PIBMRI 1129 63 
Contract AF30 602 2149, Proj. 4506, Task 450603 
RADC TDR64 109 
Unclassified report 


Descriptors: (*Electromechanical converters, 

Feasibility studies), (*Energy conversion, Pulse generators), 
(*Pulse generators, Energy conversion), Plasma physics, 
Electromagnetic fields, Shielding, Excitation, Radar 
transmitters, Power supplies. 


Considered is the feasibility of generation of high energy 
pulses directly by electromechanical power conversion 
without relying on intermediate storage in electrical form. 
Extremely large values of power output per unit volume of the 
machine can be obtained within the ambit of present day 
technology when the materials are pushed to the limit set 

by tensile strength. As an example, units having overall 
dimensions comparable with those of a medium sized 
‘urbo-generator can be built to deliver energies up to 10 to 
the 10th power Joules in one second and 10 to the 8th power 
Joules in a few milliseconds. Guiding priaciples for the 
design of these generators are presented. General relations 
governing the performance of converters employing hot 
plasmas are established. (Author) 


AD-601 583 
OTS Price $0.50 


Div. 7 


Gulton Industries, Inc., Metuchen, N, J, 

DESIGN, FABRICATION AND TESTING OF VENTED, 

RECHARGEABLE SILVER-CADMIUM CELLS, 

Quarterly progress rept. no, 3, 1 Jan-31 Mar 64, 

by J, A, Harmyk and J, H, Brent, Jr. 31 Mar 64, 17p 

Contract DA36 039AMC03359E Task IG6 22001A053 02 
Unclassified report 


Descriptors: (*Alkaline cells, Design), (*Batteries and 
components, Alkaline cells), Electrodes, Voltage, 
Ohmmeters, Resistance (Electrical), Conductivity, Tests, 
Electric currents, Storage batteries, Silver, Cadmium, 
Electric terminals, Standards, Electric discharges, 
Capacitance, Dry cells, 


The design, fabrication, and testing of vented, rechargeable 
silver-cadmium cells with ampere-hour capacities of 4,6, 9.0, 
15.0, 22.0, 39.0, and 69.0, is discussed, Cells type 1 to 6 
were re-designed and testing was performed to determine 

the effect of discharge on the cell terminal. A limiting 
discharge rate was recommended, 


AD-601 599 
OTS Price $0.75 


Div. 7 


Little (Authur D,) Inc., Cambridge, Mass. 

LOW TEMPERATURE OPERATION OF BATTERIES. 

Quarterly progress rept. no. 6, 15 Dec63-14 Mar 64 

by R, A, Horne and David L. Richardson. 14 Mar 64, 26p 

Contract DA36 039sc90706, Proj. 1G6 22001A053 
Unclassified repor: 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


8. ELECTRONICS AND 
ELECTRONIC EQUIPMENT 


AD-600 914 
OTS Price $3.60 


Div. 8 


Norwegian Defence Research Establishment, [Oslo] 
TRANSVERSE WAVE AMPLIFICATION IN PERIODIC 
ELECTROSTATIC AND MAGNETOSTATIC FIELDS, 
Technical note no, 4 
by Kjell Blotekjaer. 28 Feb 62, 3lp 
Contract AF61 052 531 
RADC TDR62 262 

Unclassified report 


Descriptors: (*Microwave focusing, Electron beams), 
(*Electron beams, Microwave amplifiers), (*Electromag- 
netic pumps, Microwave amplifiers), Amplifiers, Direct 
current, Electrostatics, Magnetic fields, Cyclotron waves, 
Synchronization (electronics), Noise (Radio), Gain, Focusing. 


The paper presents a discussion of various aspects of the 
so-called dc-pumped electron beam amplifiers, The inter- 
action in the pump-field is considered as a coupling of normal 
modes. It is shown that all dc-pumped amplifiers belong to 
one of three classes, depending on the type of coupling involved. 
The basic design of several possible amplifiers is 

scetched, and some of their fundamental properties are 
discussed briefly, in particular the noise performance, focus- 
ing requirements, and efficiency. Experimental results of 
two amplifiers are presented, one is based on coupling 
between cyclotron waves and synchronous waves, and the 
second is based on coupling between the two synchronous 
waves, The latter employs a magnetic field reversal for 
transforming the synchronous waves to cyclotron waves, thus 
permitting a design with no periodic structures, with poten- 
tial advantages in high efficiency tubes, (Author) 


AD-600 930 
OTS Price $2.00 


Div. 8, 2, 5, 6 


Lincoln Lab., Mass. Inst. of Tech., Lexington, 
HAYSTACK ANTENNA SYSTEM STATUS REPORT, 
Technical rept. 

by A, O, Kuhnel, 13 Sep 63, 71lp LL TR328 
Contract AF19 628 500 

ESD TDR63 580 


Unclassified report 


Descriptors: (*Microwave equipment, Antennas), 
(*Antennas, Microwave equipment), Microwave communica- 
tion systems, Radar antennas, Radio astronomy, Radar 
reflectors, Drives, Hydraulic systems, Control systems, 
Structural parts. 


The Haystack antenna is a component of a high-performance 
microwave experimental ground terminal to be used by 
Lincoln Laboratory for communications, radar, and radio 
astronomy investigations. The Haystack facility, located at 
Tyngsboro, Massachusetts, is a Cassegrainian reflector 
system with a main reflector diameter of 120 feet, a focal 
length of 48 feet, and a design frequency of 10 kMcps. The 
antenna is an elevation-azimuth system containing a hydraulic 
servo system capable of both analog and digital position 
control, Physical descriptions of the antenna reflector sys- 
tem, elevation-azimuth mount, drive system, angle data 
system, control system, auxiliary systems, and alignment 
system are given, The analytical programs in structures and 
dynamics are briefly described. (Author) 


AD-600 943 
OTS Price $0.75 


Div. 8, 17, 26 


Aeroprojects, Inc., West Chester, Pa. 
ULTRASONIC WELDING PROCESS AND EQUIPMENT FOR 
CONSTRUCTION OF ELECTRON-TUBE MOUNTS, 
Quarterly progress rept. no. 5, 1 Jul-30 Sep 63. 
by William Rosenberg. 30 Sep 63, 30p 
Contract DA36 039sc86741 
Unclassified report 


Descriptors: (*Welding, Ultrasonic radiation), (*Electron 
tubes, Welding), Wire, Tensile properties, Test equipment, 
Shock (Mechanics), Vibration, Electric connectors. 


Shock and vibration tests of fine- and heavy-wire weld 
specimens were completed by Chatham, and tensile-shear 
strength tests were performed by Aeroprojects. Equipment 
was procured for ultrasonically welding a broad range of 
electron-tube types, and tooling was designed and fabricated 
for welding the Type 6080WB electron-tube mount, (Author) 


AD-600 945 
OTS Price $2.25 


Div. 8 


Hughes Research Labs., Malibu, Calif. 
RESEARCH ON MILLIMETER-WAVE TUBES. 
Interim engineeriug rept. no. 4, Apr 63-Mar 64 
by D. C, Forster. May 64, 92p 
Contract AF33 657 11116 
Unclassified report 


Descriptors: (*Traveling - wave tubes, Extremely high 
frequency), Electron guns, Extremely high frequency, Design, 
Production, Life expectaucy, Performance (Engineering). 


The program to build a 100-W cw ampliier at W-band is 
described. Two tubes were built to prove the design. The 
demonsvrated resu:ts are briefly as follows: Small signal 

gain - 15dB; Small signal bandwidth - 5%; Cw power ouvput - 
100 W (min); and Efficiency - 15% (min). The tube is a 

rugged ceramic-metal type with a life expectancy of over 

5000 hours. A feasibility study was made of a 5 mm amplifier 
which will eventually deliver 30 W of cw power at 2 min. 
Extensive work on gun design has resulted in a gun satisfactory 
for use in the 2 mm tubes to be built during the ncxt phase. 
Three 5 mm tubes have been fabricated and evaluated for rf 
performance. Feasibility of the eventual 2 mm design has been 
established. (Author) 


AD-600 946 
OTS Price $5.60 


Div. 8, 22, 30 


Fairchild Space and Defense Systems, Syossey, N, Y. 
DESIGN AND DEVELOPMENT OF INDICATOR MODULE 
MOD, 2 AND INTEGRATED MODULAR PROGRAMMER, 
Monthly progress rept. no, 10, 1 Feb-1 Mar 64, 
by I, McRae. 1 Mar 64, 55p 
Contract DA30 069AMC170A 

Unclassified report 


Descriptors: (*Modules (Electronic), Design), Mechanical 
properties, Environmental tests, Safety, Mounting brackets, 
Reliability, Feasibility studies, Failure (Mechanics), 
Electronic equipment, Quality control. 


The program followed in the designing, development, and 
fabrication of a prototype integrated modular programmer 
(IMP) are outlined. This IMP consists of an integrated 
indicator module, detached lever power and rate module, and 
a dual purpose safety and arming module. The quality control 
procedures for this IMF are included in the report. 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


Dissimilar electroluminescent cells were subjected to rec- 
tangular pulse excitation under varying parameters of pulse 
amplitude, pulse width, and repetition rate. Various aspects 
of the electroluminescent response to this excitation were ob- 
served, sucu as the spectral response, high-pulse-voltage 
breandown, visibility of light emission, and average brightness 
varia.ion. A mathemat.cal expression for average brightness 
under d.fferent parameters of pulse excitation was deduced. 
(Author) 


AD-601 053 Div. 8,5 
OTS Price $1.70 


Air Force Cambridge Researcu Labs., Bedford, Mass. 
VISUAL DATA TRANSMISSION, 
Physical Sciences research papers, 
by Ronald J. Massa. Apr 64, 6¥Yp 
Proj. 4610 
AFCRL 64 323, AFCRL PSRP13 
Unclassified report 


Descriptors: (*Television communication systems, Video 
signals), (*Video signals, Bandwidth), (*Bandwidth, Reduction) 
Communication systems, Television display systems, Coding, 
Navigation. 


Statistical codiug and visual fidelity criterion approaches to 
the television bandwidth reduction problem are described and 
contrasted. A review of techniques based on both approaches 
is presented. A brief discussivun of television signal properties 
and several televisiou user applications is included. Emphasis 
is placed on bandwidth and/or power reduction through consid- 
eration and utilization of human visual summation properties. 
A class of reduced rate systems with random-scanning, non- 
information bearing masks, and amplitude weighting are 
presented aud discussed. (Author) 


AD-601 056 Div. 8, 26 
OTS Price $1.50 


SFD Labs, Inc., Union, N. J. 
DEVELOPMENT OF A Ku-BAND CROSSED-FIELD 
AMPLIFIER, 
Final development rept., 27 Jun 63-27 Mar 64, 
by John McBride and Fred Feulner. May 64, 51p SFD 32F 
Contract NObsr89517 

Unclassified report 


Descriptors: (*Mic:owave amplifiers, K band), X-band, 
Frequency, Circuits, Electrical properties, Mechanical 
properties, Mecuanical properties, Test equipment 


(Electronics), Design, Production, Performance (Engineering). 


This is the final engineering report 0o.. a Ku-band crossed- 
field amplifier developmen program. The approach used here 
is essentially one of scaling the slow wave circuit of a proven 
X-band crossed-.ield amplifier. Electrical and mechanical 
design factors and subsequent modifications thereto are treated 
in detail along with a description of the test equipment used to 
evaluate the design. Operating performance data revcals the 
re-entrant stream backward wave crossed-field amplifier, as 
developed on this program, to be capable of gains in excess of 
20 db over a wide frequency band. The tube has also demon- 
strated a peak power output of 200 kw. These data are indic- 
ative of the characteristics of this particular slow wave 
circuit (a choke supported interdigital line) and the relative 
ease of its adaptavility to other frequency bands. (Author) 


AD-601 059 Div. 8 
OTS Price $0.75 


hp associates, Palo Alto, Calif. 

SEMICONDUCTOR MATERIALS, 

Interim engineering rept. no. 3, 27 Dec 63-26 Mar 64 

by R, J. Archer, O, R, Cook, T, L, Larsen, E, E, Loebner and 
H, Luechiuger. 26 Mar 64, 28p 


Contract NObsr89489, Proj. SR008 0301, Task 9475 
Unclassified report 


Descriptors: (*Semiconductors, Materials), (*Gallium 

alloys, Arsenic alloys), (*Gallium alloys, Phosphorus alloys), 
(*Diodes (Semiconductor), Materials), Semiconductor devices, 
Display systems, Lumiuescence, Emissivi.y, Crystals, 
Optical properties. 


Work on integrated GaAs and GaAs-P el diode arrays is 
described. Experiments are reported on heat treatment 
attempts to improve the quality and uniformity of GaAs-P raw 
materials. Exterual el quantum yield of state-of-the-art GaAs- 
P crystals is compared with tuose of GaAs materia:s. A 
preliminary discussion of control, svorage and switching 
matrices for injection el display panels is given. (Author) 


AD-601 061 Div. 8, 25 
OTS Price $0.75 


Radio Corp. of America, Harrison, N, J. 

AN L-BAND TUNNEL DIODE OSCILLATOR, 

Quarterly progress rept. no. 7, 1 Dec 63-29 Feb 64, 

by D, E, Nelson, R. Gold, and E, T, Casterline. 

29 Feb 64, 25p 

Contract DA36 039SC90773, Proj. 1G6 22001A056 
Unclassified report 


Descriptors: (*Tunnel diodes, Oscillators), (*Oscillators, 
Tunnel diodes), Manufacturing methods, Gallium compounds, 
Arsenides, Radiofrequency, Circuits, Transistors, Modula- 
tors, Frequency modulation, Performance (Engineering), In- 
termetallic compounds, Arsenic alloys, Gallium alloys, 

L band, Zinc. 


A standard process for fabricating 600 ma gallium arsenide 
tunnel diedes was evolved. A simplified rf circuit was de- 
veloped which simplifies packaging in a small volume. A new 
transistor current regulator for TDOs was given preliminary 
test. The major objective is improved operation over a wide 
ambient temperature range. A transistor modulator for FM 
modulating the TDO was fabricated. The unit meets the re- 
quired pulse width and repetition frequency for the specified 
values of control resistance, (Author) 


AD-601 069 Div. 8, 25 
OTS Price $1.25 


Aerospace Corp., [Los Angeles], Calif. 
BREAKDOWN IN WAVEGUIDES DUE TO THE MULTI- 
PACTOR EFFECT, 
by H, M, Wachowski. May 64, 50p TDR269 99905 
Contract AF04 695 269 
SSD TDR64 77 

Unclassified report 


Descriptors: (*Waveguides, Malfunctions), (*Secondary 
emission, Waveguides), Electrical properties, Gases, 
Pressure, Radiofrequency, Elect:ons, Resonance, Graphics, 
Theory. 


This report presents the theory of the multipactor effect 

and applies it to the problem of transmitting high power levels 
through waveguides operating at low gas pressures. The 
multipactor effect is a secondary electron resonance phe- 
nomenon. As such, it can occur only for certain combinations 
of operating conditions. Charts are presented showing the 
operating conditions which lead to the multipactor effect in 

its various modes. It is shown that only the high order 
breakdown modes are of concern for ordinary waveguide 
operation. The theory shows that breakdown in the higher 
order modes is possible only for certain very restricted 
ranges of peak voltage. Therefore, it is quite unlikely that 
multipactor breakdown will actually occur in an ordinary 
rectangular waveguide. Since published experimental measure- 
ments of the multipactor breakdown conditions agree very 
well with the theory presented here, this theory can be used 
with a high degree of confidence in making predictions of 
multipactor breakdown possibilities. (Author) 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


Descriptors: (*Electromagnetic waves, Propagation), 
(*Plasma physics, Cylindrical bodies), (*Partial differential 
equations, Differential geometry), Electron density, 
Ferturbation theory, Numerical analysis, Potential theory, 
Particle trajectories. 


The problem of propagating an electromagnetic wave across 

a plasma cylinder containing a periodic potential along the 

axis was simplified by taking into account the collisions, which 
allows one to avoid a difficult Cauchy's provlem. A first ap- 
proximation, neglecting the variation of the field along the 
trajectories, gives the frequency range of the winuow, depend- 
ing upon the number of trapped particles. By taking into 
account the influence of the radial variation of the field in a 
narrow tube on the electron trajectories, a better approxima- 
tion was obtained, and the effect of the radial field can be seen, 
(Author) 


AD-601 131 
OTS Price $2.25 


Div. 8,15 


Illinois Univ., Urbana. Engineering Experiment Station. 
THE GENERALIZED SCATTERING MATRIX ANALYSIS OF 
WAVEGUIDE DISCONTINUITY PROBLEMS, 
Antenna laboratory technical rept. no. 1 
by James R, Pace. Apr 64, 84p 
Contracts AF19 628 3819, AF33 607 10474, 
Proj. 5635, Task 563502 
AFCRL 64 290 
Unclassified report 


Descriptors: (*Waveguides, Boundary value problems), 
(*Boundary value problems, Waveguides), (*Matrix algebra, 
Numerical analysis), Electromagnetic waves, Scattering, 
Propagation, Electrical impedance, Electromagnetic wave 
reflections, Programming (Computers), Series, Differential 
equations. 


Three boundary value problems involving discontinuities in a 
parallel plate waveguide were solved. The three kinds of wave- 
guide disconinuities studied were: (1) the metallic step dis- 
continuity, (2) the inhomogeneous E-plane bifurcation, and (3) 
the trifurcation. The generalized scattering matrix technique, 
introduced by Mittra and Pace, was applied to solve these 
problems. The solutions obtained are formally exact and in 
series form. No restriction is made on the operating frequency 
of the waveguide. The solutions are equally valid for oversized 
waveguides, in which several modes are allowed to propagate 
down the guide at once. The results of numerical computations 
of the reflection coefficient for the dominant mode in the wave- 
guide are reported. The computations were performed on a 
digital computer. Where possible, the author's results are 
compared with those published by Marcuvitz, Williams, and 
Cronson. Close agreement between the author's results and 
those of the above authors was noted. (Author) 


AD-601 134 
OTS Price $0.50 


Div. 8, 25 


Rome Univ. (Italy). 
PROPAGATION OF ELECTROMAGNETIC WAVES IN REC- 
TANGULAR GUIDES LOADED WITH MAGNETIZED FERRITE, 
Final technical rept., } 
by Giorgio Barzilai and Girgio Gerosa. 11 Mar 64, 14p 
Contract AF61 052 101 
AFCRL 64 354 

Unclassified report 


Descriptors: (*Propagation, Electromagnetic waves), 
(*Electromagnetic waves, Propagation), (*Waveguides, 
Ferrites), (*Ferrites, Waveguides), Frequency, Phase meas- 
urement, Mathematical models, Graphics. 


All the work already published in five Techn. Notes is 

briefly summarized and the relative references given. Further 
investigations were carried out in order to analyze the behavior 
of the propagation constant versus the frequency for the zero 
order modes of a rectangular guide partially filled with a slab 
of transversely magnetized lossless ferrite situated against one 
side wall. For the same structure the zero order modal 
spectrum for the case of lossy ferrite has been investigated. 
Some experiments aiming to measure the phase constant for a 
unidirectional mode of the same structure are recorded. 
(Author) 


AD-601 149 
OTS Price $2.75 


Div. 8 


Westinghouse Electric Corp., Elmira, N, Y. 

LOW TEMPERATURE CATHODES FOR CROSSED-FIELD 
DEVICES, 

Final rept., 5 Jan 62-30 Sep 63, 

by B, Eiane, 30 Sep 63, 122p 

Contract NObsr87217, Proj. SROO80305, Task 9387a 


Unclassified report 


Descriptors: (*Electron tubes, Noise (Radio)), (*Cathodes 
(Electron tubes), Noise (Radio)), (*Electron guns, Noise 
(Radio)), Measuring devices (Electrical and electronic), 
Mathematical models, Electrical conductance, Reviews, 
Electrodes, Diodes (Electron tubes), Manufacturing methods, 
Barium, Rhenium, Radar equipment, Oscillators, Amplifiers. 


A study of the literature dealing with flicker noise in widely 
different physical systems was made in order to elucidate com- 
mon features in the current conduction process, The experi- 
mental work was confined to vacuum tubes using a large variety 
of cathodes including hollow cathode. A very accurate noise 
measuring instrumentation has been developed which made it 
possible to study fine grain phenomena of the noise spectra, A 
statistical model for flicker noise is developed which yields the 
1/f spectrum and agrees with the experimental results, This 
model must be considered phenomenological, However, it is 
shown form experimental evidence that the flicker noise is - 
caused by a course-grained time structure and surface patchi- 
ness: which is the result of the emitting and current conducting 
process itself. Experimental work is included on a relatively 
new cathode - The Barium-Rhenium L-Cathode. Brief discus- 
sion is included on the relation between this program and 
crossed-field noise, (Author) 


AD-601 152 
OTS Price’$2.50 


Div. 8, 25 


Cornell Univ., Ithaca, N. Y. School of Electrical 

Engineering. 

INVESTIGATION OF LINEAR BEAM AND NEW CONCEPTS 
OF MICROWAVE POWER GENERATION, PART I, 
THEORETICAL AND EXPERIMENTAL CONSIDERATIONS OF 
THE DOUBLE-QUANTUM PHOTOELECTRIC EFFECT, PART 
II, GAIN EXPRESSIONS FOR BEAM-PLASMA INTERACTION, 
May 64, 109p EE566, EERL5 

Contract AF30 602 3243, Proj. 5573, Task 557303, 

RADC TDR64 140 V2 


Unclassified report 


Descriptors: (*Microwaves, Generators), (*Electron 
beams, Microwaves), (*Plasma physics, Microwaves), 
(*Lasers, Photoelectric effect), Thermionic emission, 
Photoelectricity, Hamiltonian, Electric currents, Ionic 
current, Quantum statistics, Gain. 


A detailed analysis of the magnitude and time dependence of 
double-quantum photoelectric currents from metals irradiated 
by a modulation laser beam is carried out. It is noted that not 
all terms in the perturbation Hamiltonian contribute to the 
photoelectric current. Current densities for different metals 
with various Fermi levels and work functions are calculated 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


In connection with a possible transoceanic duct propagation 
experiment across the Pacific, site surveys were made for 
terminals in California and Hawaii. Recommendations are 
submitted for transmitting and receiving terminal locations. 
(Author) 


AD-601 163 
OTS Price $3.00 


Div. 8,5 


Electromagnetic Research Corp., College Park, Md. 

THE COMMUNICATIONS POTENTIALITIES OF THE TRADE 
WIND INVERSION DUCT, ANALYSIS OF PROJECT NEPTUNE 
DATA, 

Final rept. Pl 

by W. S, Ament, M, Katzin, and D, L. Ringwalt. 

31 Jul 63, 173p CRL-272-2 

Contract AF19 628 272, Proj. 5631, Task 563104 

AFCRL 63 862 Unclassified report 


Descriptors: (*Communication systems, Radio commu- 
nication systems), (*Propagation, Measurement), 
(*Meteorology, Wind), Radio signals, Wave transmission, 
Attenuation, Meteorological parameters, Meteorological 
instruments, Measurement, Analysis. 


The analysis of propagation data for the trade wind duct 

shows that signals are strongly trapped and propagate with 
relatively low attenuation at the eastern end of the trade 

wind belt, At the western end, on the other hand, the attenu- 
ation rate is higher, varying from day to day from relatively 
low values characteristic of duct propagation to values typical 
of classical tropospheric scatter propagation. The overall 
average of the measured attenuation rates for the entire path 
from Dakar to Puerto Rico was 8.9 decibels per 100 nautical 
miles. Height gain is definitely present at the eastern end of 
the trade wind belt. The optimum height is just below 
inversion level, and the magnitude of signal enhancement 
ranges from 5 to 20 decibels. Height gain usually is not 
evident at the western end of the trade wind belt. In particular, 
the signal above the duct remains relatively strong, so that a 
broad range of heights is suitable at this end of the path. From 
the analysis of fading rates, lower bounds for the signal power 
correlation of 900 feet horizontally and 60 fcet vertically are 
deduced. Consequently, the full gain of antennas having such 
large apertures may be realized and the bandwidth of the 
signal should be large. Since the fading rate is found to be 
roughly independent of distance, antenna gain and bandwidth 
should not diminish markedly with distance. Recommendations 
are given for additional experiments to refine the deductions 
from the data, (Author) 


AD-601 164 
OTS Price $1.00 


Div. 8,5 


Electromagnetic Research Corp., College Park, Md. 
RECOMMENDED INSTRUMENTATION FOR TRANSOCEANIC 
DUCT PROPAGATION MEASUREMENTS. 
Scientific rept. no. 1. 
by David L. Ringwalt. 30 Nov 62, 32p CRL272-1 
Contract AF19 628 272, Proj. 4603, Task 460302, 
AFCRL 62 941 
Unclassified report 


Descriptors: (*Propagation, Measurement) (*Radio 
communication systems, Feasibility studies), (*Meteorology, 
Wind), Global communication systems, Oceans, Wave 
transmission, Electromagnetic waves, Bandwidth, 
Attenuation, Measurement, Electronic equipment, 
Instrumentation, Design, Operation. : 


This report considers instrumentation for a proposed 
transoceanic duct propagation measurement program. In 
general, the AN/FRC-56 communications system will supply 
most of the essential, and most costly, components of a system 
having the recommended sensitivity for an evaluation of the 
communications reliability of the trade wind inversion as a 
transoceanic duct. The modifications and additions to the 
FRC-56 system which are described will allow this system to 


43 


be used for the quantitative measurement of transmission loss 
and bandwidth as a function of time. The system proposed in 
this report does not require any components or system desizn 
priaciples which are beyond the present state-of-the-art. 
(Author) 


AD-601 185 
OTS Price $0.50 


Div. 8, 26 


General Electric Company, Owensboro, Ky. 
7486 CERAMIC TRIODE PRODUCTION ENGINEERING MEAS- 
URE, 
Quarterly progress rept. no. 7, 1 Jan-31 Mar 64 
by J, D, Marshall. Mar 64, 15p 
Contract DA36 039SC86738 
Unclassified report 


Descriptors: (*Triodes, Production), Ceramic materials, 
Quality control, Life expectancy, Tests. 


The Inspection and Quality Control Plan was submitted and 
found acceptable. In the pilot production phase, fabrication of 
tubes was completed. Testing .o the applicable specification 
was completed with the exception of life tests. A bill of mate- 
rials was prepared and submitted. (Author) 


AD-601 191 
OTS Price $1.00 


Div. 8, 25 


Microwave Lab., Stanford Univ., Calif. 

AN ANALYSIS OF ORBIT PUMPING PHENOMENA IN 
QUADRUPOLES, 

by T. Wessel-Berg. May 64, 38p ML 1130 

Contract AF30 602 2575, Proj. 5573, Task 557303 
RADC TDR64 82 


Unclassified report 


Descriptors: (*Microwave amplifiers, Electromagnetic 
pumps), (*Cyclotron waves, Microwave amplifiers), (*Elec- 
tron beams, Particle trajectories), Parametric amplifiers, 
Traveling-wave tubes, Electrons, Motion, Perturbation 
theory, Space charge, Quadrupole moments, Electric fields. 


The conditions for orbit pumping quadrupoles are evaluated 
by a rigorous perturbation analysis. Orbit pumping thresh- 
olds are presented for a variety of conditions. Comparison 
of orbit pumping for the cyclotron wave parametric amplifier 
(the Adler tube) and the synchronous wave de pumped ampli- 
fier shows larger susceptibility to orbit pumping for the 
latter. Depending on the de space charge in the beam, the 
threshold for the dc pumped amplifier is lower by a factor of 
two to four, measured in decibels. (Author) 

AD-601 203 Div. 8 

OTS Price $1.75 


Hughes Aircraft Co., Fullerton, Calif. 

PHASED ARRAY STUDY, 

Interm development rept. 1 Jan-1 Apr 64 

28 Apr 64, 67p HAC FR64 14 82 

Contract NObsr 89427, Proj. SROO80302, Task 9637 
Unclassified report 


Descriptors; (*Phased arrays, Antennas), (*Phase shifters, 
Antennas), (Antennas, Phase shifters), Diodes (Semicon- 
ductors), Switching circuits, Digital systems, Antenna 
configurations, Antenna radiation patterns, Equations, Gra- 
phics, Phase shift, Modules (Electronic), S band. 


The transformed switch phase bit circuit has been improved 

to yield constant phase across the 10-percent band for all four 
phase bits, Circuit analysis and design are discussed. The 
antenna array has been optimally matched for scan angles 
between +60 degrees. The power distribution system for the 
array has been analyzed for frequency sensitivity. Fabrication 


of all parts is complete and parts are now being assembled. 
(Author) 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


AD-601 246 
OTS Price $1.00 


Div. 8 


Army Electronics Research and Development Agency, 
Fort Monmouth, N. J. 
DEVELOPMENT OF A LOW-NOISE, BACKWARD-WAVE 
OSCILLATOR. 
by David D. Hallock. Jan 64, 37p 
Task 1G6 22001A 055 04 62 
AELRDL TR2441 
Unclassified report 


Descriptors: (*Backward-wave oscillators, Ultrahigh fre- 
quency), Design, Signal-to-noise ratio, Electron guns, Elec- 
tron beams, Space charges, Theory, Equations. 


This report reviews the progress made in the early phases 

of the program on the development of a low-noise, backward- 
wave oscillator. The program objective was to develop an 
oscillator that would be voltage tunable over the arbitrary 
range 2000 to 4000 Mc with a signal-to-noise ratio of 120 db, 
measured 30 Mc from the signal frequency. The design of the 
slow-wave structure is reviewed and data obtained on the 
operating tube is presented. Past operation of the tube is dis- 
cussed, Power output versus frequency data indicates that 
the tube will operate best in the range of 3.5 to 5.5Gc. A 
value of 110 db for the signal-to-noise ratio was measured, 
indicating that the signal-to-noise objectives of the program 
will be met. Action to be taken in the final phase of this 
program is outlined. (Author) 


AD-601 256 
OTS Price $1.75 


Div. 8, 25 


Consolidated Controls Corp., Danbury, Conn. 
EMITTER-COLLECTOR PAIRS FOR GAS PLASMA THERM- 
IONIC ENERGY CONVERSION. 

Final technical rept. Dec 62-Dec 63, 

by R. Engdahl. Dec 63, 66p CCC 420; HD6827 

Contract Nonr4023 00 


Unclassified report 


Descriptors: (*Plasma physics, Thermionic emission), 
(*Thermionic converters, Materials), Rare earths, 


Gadolinium compounds, Tungsten, Work functions, Ionic 
current, 


It was demonstrated that thermionic energy conversion can 
be accomplished in a converter consisting of emitter, col- 
lector, and auxiliary electrode operating in an inert gas. 
Twelve different rare earth emitters were evaluated for zero 
field vacuum emission characteristics. Using W and Gd203 as 
prime constituents, four different emitter fabrication methods 
were evaluated. Zero field pulse emission from Gd203 in a 
tungsten helix was measured at 9.6 amps/sq cm at 1450 C, A 
collector work function of 1.0 ev was attained by a nickel col- 
lector coated with 200 A of Al203 and evaporated barium. A 
collector work function of 0.9 ev was attained by a nickel col- 
lector coated cataphoretically with 20 microns of Gd203 and 
evaporated barium. A method for measuring collector work 
functions be means of electron absorption was developed and 
proven. (Author) 


AD-601 298 
OTS Price $1.10 


Div. 8, 12, 14 


Prevention of Deterioration Center, NAS-NRC, Washington, 
D. C. 
EFFECTS OF VAN ALLEN RADIATION BELTS ON 
ELECTRONIC MATERIALS, / 
An introductory bibliography, 
by Richard W, H, Lee. 18 Jan 63, 7p PDC S63 003, 
PDL 46195 
Unclassified report 


45 


Descriptors: (*Bibliographies, Electronic equipment), 
(*Electronic equipment, Radiation effects), (*Radiation 
effects, Bibliographies), Van Allen radiation belt, Space- 
craft. 


This report is an annotated bibliography listing 32 items on 
the effects space radiation has on electronic materials. 


AD-601 302 
OTS Price $4.60 


Div. 8, 26 


Linde Div., Union Carbide Corp., Cleveland, Ohio, 
PRODUCTION ENGINEERING MEASURE FOR IMPROVED 
RELIABILITY OF SOLID TANTALUM ELECTROLYTIC 
CAPACITORS, 
Quarterly progress rept, no, 3, 1 Jan-31 Mar 64 
by J. E, Riley. 31 Mar 64, 46p 
Contract DA36 039AMCO03624E 

Unclassified report 


Descriptors: (*Tantalum capacitors, Production), 
(*Electrolytic capacitors, Production), (*Manufacturing 
methods, Tantalum capacitors), Reliability (Electronics), 
Life expectancy, Tantalum, Powder metals, Physical 
properties, Chemical properties, Microstructure, 
Manganese compounds, Performance (Engineering), Dioxide, 
Impregnation, Electrical properties, Surface area, Particle 
size. 


This report presents the results of the first three months of 

the one-year engineering study for the production of high re- 
liability 22 microfarads, 50 volt solid tantalum electrolytic 
capacitors, The parametric data and reliability behavior are 
presented for all capacitor groups produced during the quarter. 
Some of these lots have been successfully graded, by accelerated 
life testing, to the target failure rate of 0.001% per one thousand 
hours, Additional physical and chemical data, and photomicro- 
graphs of the various vendor tantalum powders are presented, 
Experiments on anodic formation, MnO2 impregnation, and 
reformation were performed during the quarter. The results of 
these experiments are discussed, A relationship between 
formation current density and finished component dc leakage is 
presented, Experiments on constant power formation are dis- 
cussed, Critical process variables in the MnO2 impregnation 
process are identified, The program for the next quarter is 
discussed, (Author) 


AD-601 311 
OTS Price $1.60 


Div. 8 


Prevention of Deterioration Center, NAS-NRC, 

Washington, D, C. 

EFFECTS OF STORAGE ON ELECTRONIC EQUIPMENT 

AND COMPONENTS, A PRELIMINARY LITERATURE 

SURVEY, 

comp, by Richard W, H, Lee. 6 Dec 62, 12p 

PDC S62 053, PDL 45762 - : 
Unclassified report 


Descriptors: (*Bibliographies, Electronic equipment), 
(*Electronic equipment, Bibliographies), Reviews, Alloys, 
Storage, Materials, Tropical deterioration, Corrosion 
inhibition, Electron tubes, Electric insulation. 


The bibliography contains 72 references on the effects of 
storage on electronic equipment and components, 


AD-601 314 Div. 8 
OTS Price $1.00 


Army Electronics Research and Development Agency, 
Fort Monmouth, N, J, 

DESIGN OF VHF CRYSTAL FILTERS USING THE 
INDUCTIVELY COUPLED LATTICE EQUIVALENT 
by Joseph M. Giannotto. Mar 64, 32p 

Task1G6 22001A 057 05 

AELRDL TR2425 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


conducted on the requirements of epitaxial layers for linear 
circuits. A separate but smaller effect on silicon thin film 
deposition on ceramic substrates was made, with no major 

technical breakthroughs in sight. (Author) 


AD-601 345 
OTS Price $1.00 


Div. 8 


Inland Testing Labs., Dayton, Ohio. 

QUARTZ CRYSTAL RELIABILITY STUDIES, 

Quarterly rept. no. 3, 1 Jan-1 Apr 64, 

by Carleton E. Jones, Apr 64, 36p 

Contract DA36 039AMC02350E, Task 1G6 22 001A058 01 
Unclassified report 


Descriptors: (*Quartz resonators, Reliability (Electronics), 
Tests, Life expectancy, Crystals, Oscillation, Transistors, 
Frequency shift, Failure (Mechanics), Storage, Experimental 
data. 


Preproduction testing of crystals for use in reliability 
study, and results from first reliability measurements, are 
reported, 


AD-601 349 
OTS Price $2.60 


Div. 8 


ITT Federal Labs., Nutley, N. J. 
VLF ENVELOPE TIMING EXPERIMENT. 
Quarterly progress rept. no. 1, 7 Jun-7 Sep 63 
Oct 63, 27p 
Contract NObsr89358, Proj. SS294001, Task 9210 
Unclassified report 


Descriptors: (*Very low frequency, Timing devices), 
(*Timing devices, Very low frequency), Synchronization 
(Electronics), Digital systems, Delay circuits, Pulse 
generators, Modules (Electronic), Time switches, Delay 
lines, Electronic equipment, Design, Systems engineering, 
Time-delay relays. 


The purpose of this engineering project is to design, develop 
and manufacture precision VLF Envelope Timing equipment 
and to conduct experiments using this equipment to demon- 
strate the feasibility of time synchronization at separate 
geographic locations. (Author) 


AD-601 363 
OTS Price $5.00 


Div. 8, 25 


Microwave Lab., Stanford Univ., Calif. 

MICROWAVE AND ELECTRON BEAM INTERACTIONS 
WITH A FINITE PLASMA, 

by H. L. Stover. Apr 64, 25ip 

Contract AF30 602 2575, Proj. 5573, Task 557303 
RADC TDR64 117 


Unclassified report 


Descriptors: (*Microwave amplifiers, Klystrons), 
(*Electron beams, Microwaves), (*Plasma physics, 
Microwaves), Traveling-wave tubes, Backward wave tubes, 
Waveguides, Electromagnetic waves, Propagation, 
Attenuation, Magnetic fields, Gain, Theory. 


The purpose of the study was to investigate in detail, both 
theoretically and experimentally, the interaction between an 
electron beam and a finite plasma system. In the formal 
theoretical analysis, the plasma and beam are treated as 
frequency dependent dielectrics. Exact solutions to the 
Maxwell equations are obtained and the exact dispersion re- 
lation is obtained for a beam and plasma filling a waveguide. 
A propagation and field theory is developed, both analytically 
and numerically, for the slow waves on a plasma column 
(without beam) which has a radial variation in electron den- 
sity and is in a dc magnetic field. It is predicted that it 
should be difficult to couple to the n = 0 (i.e., no angular de- 
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pendence) backward-wave modes, and this prediction is borne 
out experimentally. A gain theory is developed, both analyti- 
cally and numerically, for a zero temperature finite beam- 
plasma system in a finite dc magnetic field. The gain is pre- 
dicted to be finite at all frequencies even though the tempera- 
ture effects are neglected, the finiteness of the system being 
of far greater importance than the temperature effects. The 
attenuation of the slow waves on a plasma column is investi- 
gated both theoretically and experimentally. (Author) 


AD-601 378 
OTS Price $2.60 


Div. 8 


Maine Univ., Orono. 
LOW FREQUENCY PARAMETRIC AMPLIFIERS, 
Final rept. 
by C, M. Brown and H. T. MacFarland. 1 Feb 63, 21p 
Contract AF19 604 7400 
ESD TDR64 433 
Unclassified report 


Subcontract to Lincoln Lab., Mass. Inst. of Tech., 
Lexington 


Descriptors: (*Low frequency, Parametric amplifiers), 
(*Parametric amplifiers, Low frequency), Sidebands, 
Broadband, Gain, Circuits, Electrical properties, Models 
(Simulations), Equations, Mathematical analysis. 


A study of four-frequency parametric amplifiers indicates 

that the terminating admittance on the idler port can be used to 
modify the amplifier response at the input and output ports. An 
analytical investigation of methods of designing idler termi- 
nations that would result in broadbanding the amplifier was 
made and resulted in some success. Attempts to develop a 

low frequency analogue of such an amplifier in order to obtain 
experimental verification of the analytically derived results 
pointed up several problems in the ideallized model used. In 
particular, the attempt to absorb the static capacitance of the 
varactor in the termination at each of the ports resulted in 
spurious critical frequencies which made the proper separation 
of the sidebands extremely difficult. A second area of inves- 
tigation, which developed as a means of overcoming the 
filtering problem described above, was the study of hybriding 
techniques to separate the sidebands by phase cancellation. 
(Author) 


AD-601 382 
OTS Price $5.60 


Div. 8, 6 


Zenith Radio Research Corp., Menlo Park, Calif. 
THE DEVELOPMENT OF A LOW-NOISE L-BAND 
CYCLOTRON-WAVE LINEATOR, 
Final engineering rept., 15 Oct 61-30 Jun 62 
by Roy A, Larsen and C, Burton Crumly. 31 Jul 62, 55p 
WG-168FE 
Contract AF19 604 7400, 
ESD TDR64 436 
Unclassified report 


Prepared for Lincoln Lab., Mass. Inst. of Tech., Lexington 


Descriptors: (*Radar equipment, Limiters), (*Limiters, 

L band), (*Electron beams, Cyclotron waves), (*Cyclotron 
waves, Electron beams), Microwave equipment, Preampli- 
fiers, Cavity resonators, Waveguide couplers, Seals (Stoppers), 
Waveguide windows, Solenoids, Power supplies, Design, Tests. 


The object of the project was to design, develop, and con- 
struct a feasibility model of a low-noise L-band cyclotron-wave 
device (LINEATOR) for isolation and overload protection of a 
solid-state negative resistance preamplifier for high-power 
radar. The operating frequency is centered at 1,295 Mc. A 
feasibility model complete with solenoid and power supplies, 
and packaged in a form suitable for complete performance test- 
ing on a general-purpose space-tracking and measurements 
radar constructed by Lincoln Laboratories was delivered. This 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


Unclassified report Generation and Amplification of Coherent Electromagnetic 


Descriptors: (*Parametric amplifiers, Superregeneration), 
(*Superregeneration, Parametric amplifiers), Microwave 
amplifiers, Amplifiers, Oscillation, Theory, Signals, Noise 
(Radio), Detectors, Circuits, Numerical analysis, 
Nonlinear differential equations. 


The feasibility and characteristics of superregeneration 

in a low-noise cavity-type parametric amplifier are 
examined both theoretically and experimentally. Equations 
describing the operation of the parametric circuit are 
treated as nonlinear differential equations. Under infinite-Q 
assumption, an exact solution in the form of an almost 
exponential function is obtained. For the finite-Q case, the 
growth constant of oscillation would be determined approxi- 
mately and then the oscillation voltages are expressed in 
analytical forms. 


AD-601 433 Div. 8, 26 
OTS Price $1.00 


Crystalonics, Inc., Cambridge, Mass. 
PRODUCTION ENGINEERING MEASURE TO IMPROVE 
PRODUCTION TECHNIQUES AND TO INSURE THE RELIA- 
BILITY OF THE C600 SERIES FIELD EFFECT TRANSISTORS, 
Quarterly rept. no. 3, 1 Jan-31 Mar 64 
by John R, Williams. 31 Mar 64, 34p 
Contract DA36 039AMC01483E, 

Unclassified report 


Descriptors: (*Transistors, Industrial production), 
(*Reliability (Electronics), Transistors), Manufacturing 
methods, Failure (Mechanics), Electronic equipment, Gold, 
Films, Silicon compounds, Dioxides, Ultrasonic radiation, 
Binders, Bonding, Photoengraving, Etched crystals, Test 
equipment (Electronics), 


Ultrasonic Bonding - Improvements have been made in wire 
feed and in the mount holder to facilitate bonding. In addition, 
slice probing has been inaugurated to increase the efficiency 


of the bonder. Die-To-Header Bonding - A die to header bonder 


has been purchased and installed. Best results have been 
obtained by applying the gold directly to the slice and thus 
eliminating the Si 02 film. Masks and Alignment System - 
The mask spacings have been reduced to take advantage of the 
improved alignment technology. This has resulted in a 
significant improvement in the Gm/IA ratio. Etching Fixture - 
The mesa etching fixture has been installed in the production 
process. Work on a slice preparation fixture is continuing. 

A final design of the life test racks has been made, and the 
first samples will be available at the end of April. (Author) 


AD-601 434 Div. 8, 25 
OTS Price $1.00 


Electron Physics Lab., Univ. of Michigan, Ann Arbor. 

BASIC RESEARCH IN MICROWAVE DEVICES AND QUANTUM 

ELECTRONICS, 

Quarterly progress rept. no. 4, 1 Feb-1 May 64 

by H. K, Detweiler, M. E, El-Shandwily, B, Ho, J. E. Rowe 

and C, Yeh. May 64, 36p ORA 05772 4P 

Contract NObsr89274, Proj. SR0080301, Task 9391 
Unclassified report 


Descriptors: (*Microwave equipment, Design), 

(*Frequency multipliers, Microwave frequency), (*Traveling- 
wave tubes, Theory), Millimeter waves, K Band, Helixes, 
Brazing, Beryllium compounds, Oxides, Pipes, Amplitude 
modulation, Phase modulation, Nonlinear systems, Gain, 
Field theory, Pumping (Electronics), Electronics. 


Energy in the Millimeter and submillimeter Wavelength Region: 
The construction of the experimental low-frequency model of 
the frequency multiplier with feedback scheme to enhance the 
transfer efficiency has been completed. D-c beam testing 
shows that the tube is aligned satisfactorily. The tube is now 
awaiting final r-f testing. Difficulties of brazing a 30 Gc 

helix into a BeO tube have not been resolved. Techniques 
involving the use of Fansteel 60 metal are being developed. 
Analysis of Amplitude and Phase-Modulated Traveling-Wave 
Amplifiers: A nonlinear theory of the amplitude and phase- 
modulated traveling-wave amplifier with a multiple frequency 
input is developed: Computer results for some typical cases 
are presented and interpreted. Study of a D-c Pumped Quadru- 
pole Amplifier: The mechanism of an anomalous gain predi- 
cated for the cyclotron-to-synchronous wave interaction is 
explained in terms of kinetic power relations, Experimental 
results from other sources give support to this theory. (Author) 


AD-601 442 Div. 8, 26 
OTS Price $1.00 


General Electric Co., Auburn, N. Y. 
THE IMPROVEMENT OF PRODUCTION TECHNIQUES TO 
INCREASE THE RELIABILITY OF DIFFUSED SILICON CON- 
TROLLED SWITCHES TYPES 2N689. 
Quarterly progress rept. no. 3, 1 Jan-31 Mar 64, 
by J. N. Frank, A, Hishta, R. C. Rome, H. Wawrousek, 
and W. R, Comstock. 31 Mar 64, 35p 
Contract DA36 039AMC03619E 
Unclassified report 


Descriptors: (*Electronic switches, Crystal rectifiers), 
(*Crystal rectifiers, Electronic switches), Silicon, Diffusion, 
Alloys, Transducers, Welding, Ultrasonic radiation, Crystal 
lattice defects, Surface properties, Crystal growth, 

Welds, Cathodes, Reliability (Electronics). 


This report covers the work performed on the device pack- 
age, the all-diffused silicon controlled rectifier subassembly, 
the determination of consequences upon electrical behavior of 
dislocation-impurity interaction in all-diffused silicon, and 
the results of blocking voltage step-stress tests conducted 

on the present alloy-diffused product. (Author) 


AD-601 448 Div. 8 
OTS Price $1.25 


Raytheon Co., Burlington, Mass. 
STUDY AND CORRECTION OF SPURIOUS POWER OUT- 
PUT (RK6344A MAGNETRON). 
Quarterly engineering rept. no. 3, 22 Jan-22 Apr 64 
by P. S. Bottorff. 22 Apr 64, 42p PT-738 
Contract NObsr89518, 
Unclassified report 


Report on project QR 1248. 


Descriptors: (*Magnetrons, Power), (*Microwave 
equipment, Electron tubes), Radio signals, Anodes 
(Electron tubes), Cavity resonators, Noise (Radio). 


The QR 1248 project concerns the study and elimination 

of the causes of spurious power output from the RK6344A 
C-band magnetron. The investigation includes a study of 
the nature and magnitude of spurious radiations emitted 
from the RK6344A, with particular emphasis placed on 
reduction or elimination of spurious signals related to end 
space, tuner, and output resonances, spurious signals 
related to magnetic field strength and geometry; and 
spurious signals harmonically related to the modes of 
resonance of the interaction structure. The objectives of 
the program are (1) to develop a tube with characteristics 
similar to those of the RK6344A, but hav‘ag rechivel 
3purious power output levels, and (2) to develop techniques 
for spurious output reduction on other types of magnetrons. 
(Author) 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


Evaluation procedures for tantalum wire and powder and test 
procedures for in-process inspection of partially processed 
anodes have been generated. The study of temporary binders 
has been completed and work on anode pressing is almost 
finished. Dehydration studies were ended except for life test 
in the first quarter. Two-thousand hour life showed no major 
differences attributable to moisture content. The Second Pilot 
Run was completed in March but final yield data are not all in. 
It appears that the final yield will show an improvement of 
about 40% over the First Pilot Run. This increase in quality is 
a direct reflection of process improvements generated during 
the course of the contract. (Author) 


AD-601 517 
OTS Price $3.00 


Div. 8, 30 


Electron Physics Lab., Univ. of Michigan, Ann Arbor. 
DIGITAL COMPUTER ANALYSIS OF AXIALLY SYMMET- 
RIC SOLID-BEAM ELECTRON GUNS, 

by J. E. Boers. Apr 64, 154p ORA TR68, ORA 05228 
Contract AF30 602 2834, Proj. 5573, Task 557303 

RADC TDR64 119 


Unclassified report 


Descriptors: (*Electron beams, Electron guns), (*Pro- 
gramming (Computers), Digital computers), (*Electron guns, 
Mathematical analysis), Focusing, Cathodes, Electrostatic 
fields, Electromagnetic fields, Electric fields, Equations, 
Electrons, Trajectories, Space charges, Relaxation time, 
Partial differential equations, Difference equations, Matrix 
algebra. 


Digital programs written in the IBM 7090 FORTRAN pro- 
gramming system are described and then employed in the 
analysis of several electron guns. The digital programs 
employ relaxation techniques while alternately computing elec- 
tric fields and trajectories. One cycle through the program 
consists of three parts. (1) Calculation of the voltages in the 
gun by solving Poisson's equation, in difference form, on a 
7200 point matrix on which electrode potentials are laid out. 
(2) Calculations of new current densities along the cathode 
and the setting up of new trajectory starting points along the 
cathode. (3) Calculation of trajectories and comparison of 

the new beam with the previous one. Thermal effects and 
direct particle-particle interaction effects are ignored but 
space-charge effects, introduced through the field calculations 
tend to prevent excessive or unusual trajectory crossings. 
Execution time for the entire program is usually less than 

10 minutes. Results produced by the programs are presented 
and compared with experimental and analytical results. 
(Author) 


AD-601 519 
OTS Price $2.75 


Div. 8,5 


Electrical Engineering Research Lab., Univ. of Texas, 
Austin. 
A COMMUNICATION SYSTEM AND THEORY FOR 
INVESTIGATION OF EM WAVE PROPAGATION IN THE 
EARTH AT FREQUENCIES FROM 0 TO 3000 CPS. 
Final rept. 
by Darrell R. Word and Frederick W. Patrick. 28 Feb 64, 
121p EERL 6-60 
Contract AF19 604 8513 
AFCRL 64 179 

Unclassified report 


Descriptors: ("Communication systems, Extremely low 
frequency), (*Radio transmitters, Extremely low frequency), 
(*Wave transmission, Theory), Electromagnetic waves, 
Propagation, Radio equipment, Power supplies, Crystal 
rectifiers, Circuit breakers, Switching circuits, Control 
systems, Electrodes, Underground antennas, Radio receivers, 
Earth models, Communication theory. 


51 


The report describes a 40 kilowatt transmitter designed 
for investigating electromagnetic wave propagation in the 
earth at frequencies from DC to 3000 cps. The transmitter 
uses a dipole antenna consisting of two surface electrodes 
between which a current can be passed through the earth. 

A brief description of the receiving equipment and some 
experimental data are included, and a discussion of the 
related theory and field strength prediction is given in the 
last section. (Author) 


AD-601 525 
OTS Price $0.50 


Div. 8, 26 


Cornell-Dubilier Electric Corp., New Bedford, Mass. 
PEM FOR PRODUCTION OF FLUORINATED BARIUM 
TITANATE CAPACITORS FOR OPERATION TO 200C. 
Quarterly rept. no. 12, 

by Paul C. Ricard. 27 Apr 64, 1lp 

Contract DA36 039sc85955 


Unclassified report 


Descriptors: (*Capacitors, Production), (*Ceramic 
capacitors, Fluorination), (*Barium compounds, Titanates), 
Heat-resistant materials, Ceramic materials, Tests, 
Encapsulation, Electric terminals, Manufacturing methods. 


Testing of all pre-production items were completed. No 
catastrophic failures were noted during qualification testing. 
Post life insulation resistance measurements obtained at 
200C did not all meet minimum requirements. Reduced 
temperature measurements of insulation resistance were 
satisfactory and, in fact, exceed MIL-C-11015 initial re- 
quirements for similar type capacitors. The newly developed 
high temperature encapsulant performed satisfactorily with 
no evident signs of deterioration after exposure to 200C for 
2000 hours. A slight oversize condition of some units, due 
to problems of dip control, was recognized and should cause 
no further problem with the pilot run capacitors. (Author) 


AD-601 533 
OTS Price $1.50 


Div. 8, 25 


Microwave Research Inst., Polytechnic Inst. of Brooklyn, 
N, Y. 

INVESTIGATION OF AN RF PROBING TECHNIQUE FOR 
THE MEASUREMENT OF LOW PLASMA ELECTRON 
DENSITIES, 

by Nicolas Worontzoff. Apr 64, 59p PIBMRI 1165 63 
Contract AF30 602 2149, Proj. 4506, Task 450603 

RADC TDR64 110 


Unclassified report 


Descriptors: (*Probes (Electromagnetic), Very high 
frequency), (*Plasma physics, Probes (Electromagnetic)), 
(*Microwave equipment, Probes (Electromagnetic)), 
Capacitors, Discharge tubes, Radiofrequency, Transmission 
lines, Coaxial cables, Radar transmitters, Modulators, 
Electrons, Density. 


The report describes experiments relating to electromag- 
netic probing of a low density plasma at frequencies in the 
range 100 to 300 mc. In particular the limitations on a 


parallel-plate, capacitor probe and a coaxial discharge tube 
are described. (Author) 


AD-601 559 Div. 8, 26 

OTS Price $0.75 

General Electric Co., Syracuse, N. Y. 
PRODUCTION ENGINEERING MEASURE ON HIGH 
PERVEANCE CATHODE-RAY TUBES, 

Quarterly progress rept. no. 10, 9 Sep-8 Dec 63 
by Edward T. Rate. 8 Dec 63, 22p 

Contract DA36 039SC85965 


Unclassified report 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


Properties, advantages and defects of tunnel diodes are 
reviewed, and design principles which will allow their use in 
many applications are pointed out. Equivalent circuits of 
diodes are discussed, along with designs for microwave cir- 
cuits in which they can be embedded. (Author) 


AD-601 584 
OTS Price $1.25 


Div. 8 


International Resistance Co., Philadelphia, Pa. 
RELIABLE, LOW COST, STABLE RESISTORS, GENERAL 
PURPOSE, 
Quarterly rept. no. 3, 1 Nov 63-31 Jan 64. 
by Sylvester J. Mattie and James W. Winkler. 31 Jan 64, 45p 
Contract DA36 039AMC02202E 

Unclassified report 


Descriptors: (*Resistors, Reliability (Electronics)), 
(*Ceramic materials, Resistors), (*Cermets, Resistors), 
Films, Electrical properties, Thermal properties, Moisture. 


The qualification test sequences for Rv units were completed 
with the exception of 1000 hour load life on the 2.7 ohm and 

40 ohm units. These tests have shown a minor problem area 
in wet insulation resistance. They also indicate temperature 
coefficient capability of 750/ppm in the high ranges as was 
initially envisaged. The temperature load matrix is pro- 
ceeding according to schedule, with some of the units going 
into their second 1000 hour period. To date, the units seem to 
indicate a full load capability at temperatures in excess of the 
targeted 85C. Extended load life testing of L07 units at ambi- 
ent temperature of 85C has extended to 4000 hours on three 
groups. There was one additional failure with other resistance 
changes being negligible. The load life matrix is complete to 
1000 hours. The extended load portion of the matrix on se- 
lected groups is complete to 4000 hours except for two groups 
which were accidentally overloaded and removed from test. 
Substitute groups were placed on and have reached 750 hours. 
There are no additional failures or any high resistance changes 
beyond the 1000 hour reading. (Author) 


AD-601 586 
OTS Price $1.50 


Div. 8 


Electrical Engineering Research Lab., Univ. of Illinois, 
Urbana. 
RESEARCH STUDIES ON PROBLEMS RELATED TO 
ANTENNAS, 
Quarterly rept. no. 6, 1 Dec 63-29 Feb 64. 
by James Rippin. Apr 64, 51p 
Contract AF33 657 10474, Projs. 760 6278, 760 4028 
Tasks 6278 01, 4028 24 
Unclassified report 


Descriptors: *Antennas, Research program administra- 
tion, Log periodic antennas, Dipole antennas, Coupled 
antennas, Helical antennas, Omnidirectional antennas, Slot 
antennas, Spiral antennas, Antenna configurations, Antenna 
feeds, Bibliographies, Dielectrics, Waveguides, Signal-to- 
noise ratios, Electrical impedance, Antenna radiation 
pattern, Millimeter waves,.Conical antennas, Mathematical 
analysis, Design, Models (Simulations). 


An investigation was made into radiation patterns from 
periodic structures. Log-periodic cavity-backed slot 
antennas which produce vertically polarized radiation were 
studied, and further investigation on the construction of a 

feed system to eliminate the need for a ground screen was 
considered, Pattern measurements on both uniform and 
log-periodic zigzag antennas were calculated, and the charac- 
teristics of both present forms and new versions of the conical 
logarithmic spiral antenna were discussed. Studies were 
made-of antennas for airborne direction finding, the feasi- 
bility of utilization varactor diodes in a backfire antenna, and 
wave propagation along helical conductors as well as of 
periodic structures of wideband applications and radiation from 


circular waveguides. Research was also done on the develop- 
ment of new types of log-periodic antennas, a high resolution 
millimeter antenna, and omnidirectional and steerable beam 
antennas which can be operated at millimeter wavelengths. 


A bibligraphy containing 104 entries is also included in the 
report. 


AD-601 594 
OTS Price $0.50 


Div. 8 


Mictron, Inc., Albany, N. Y. 

C. W. X-BAND VOLTAGE TUNABLE MAGNETRON. 

Quarterly progress rept. no. 3, 1 Jan-31 Mar 64, 

by M, R, Boyd and M, Weinstein, 31 Mar 64, 18p 

Contract DA36 039AMC03270E, Task 1G6 22001A055 04 
Unclassified report 


Descriptors: (*Magnetrons, X-Band), (*Microwave oscil- 
lators, X-Band), Voltage, Broadband, Narrowband, Stabi- 
lization, Injection, Design, Anodes (Electron tube), Coupling 
circuits, Performance (Engineering), Frequency shift, 
Electron tubes, Tuned circuits, 


The work has been mainly concerned with the construction 

and R, F, testing of Design no, 1 and no. 2 magnetrons, R, F 
operation has been obtained in both designs over good band- 
widths, but frequency of operation is on the low end of the 
desired range. Circuit work has also been initiated and used 
in conjunction with the two designs under investigation. The 
successful operation of a Design 2 tube over a wide frequency 
range is of major consequence to this program. It represents 
confirmation of the basic ideas of the novel approach that has 
been used, particularly in the coupling scheme, The R, F, 
operation also means that the technology is also becoming 
resolved for this new approach, Refinements in technology and 
design are the main area for emphasis and these follow analysis 
of experimental models, Operation of Design 1 and previous 8 
vane anode tubes in comparison with 7 vane tubes and lower 
frequency tubes indicates that further research effort into the 
higher vane tubes is warranted, particularly in the areas of 
injection and transition, 


AD-601 606 
OTS Price $1.00 


Div. 8 


Technical Research Group, East Boston, Mass. 
INVESTIGATION OF APPLIED PROBLEMS IN ELECTRO- 
MAGNETIC RADIATION, 

Final rept. 

by Alan F, Kay. 2 Apr 64, 34p 

Contract AF19 604 3057, Proj. 4600, Task 460002 

AFCRL 64 374 


Unclassified report 


Descriptors: (*Radio waves, Abstracts), (*Electro- 

magnetic waves, Propagation), (*Antenna feeds, Theory), 
(*Antennas, Design), Lens antennas, Parabolic antennas, 
Antenna radiation patterns, Microwaves, Rock (Geology). 


Topics in electromagnetic theory which were covered in 

five scientific reports under the contract are propagation 

in multilayered media, improved feeds for aperture antennas, 
techniques for the analysis of radiation from bounded wave 
fronts, and efficient launching of surface waves. The re- 
port gives the abstracts and summuries of the five scientific 
reports plus suppl2m:atary pertinint information. (Author) 


AD-601 608 Div. 8, 25 

OTS Price $2.50 

Sylvania Electric Products, Inc., Waltham, Mass. 

A STUDY OF EXTREMELY-LOW-FREQUENCY WAVE 
MOTIONS, 

Final rept. 

.by A. Cantor and J, Farber. 26 Feb 64, 110p 


Contract AF19 628 340, Proj. 5631, Task 563101 
AFCRL 64 280 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


Descriptors: (*Fixed resistors, Metal films), (*Manufac- 
turing methods, Resistors), Production, Quality control, 
Reliability (Electronics), Silicon compounds, Monoxides, 
Protective treatments, Tolerances (Mechanics), Statistical 
data, Electric terminals. 


The Small End-Skip evaluation has resulted in the elimina- 
tion of small end-skips as a reject category. Another reject 
category which has been eliminated is Rough Edge Termination. 
Investigations are being undertaken to determine the causes 

of film spots. Although no detrimental effects were found from 
narrow spiral path widths, it was found that slightly lower 
yields resulted. Two process changes have resulted from the 
reevaluation of Electrical Tests and Tolerances. One was a 
Magnification Tolerance and the other was a Resistance Toler- 
ance specification at Ist Consolidation. Syntron Feeding and 
Ultrasonic Cleaning of leadless ceramics were evaluated after 
a satisfactory spiralling chuck was designed. The tests were 
carried to completion by processing and evaluating all subse- 
quent operations. (Author) 


AD-601 631 
OTS Price $0.50 


Div. 8, 26 


Sprague Electric Co., North Adams, Mass. 
PRODUCTION ENGINEERING MEASURE FOR MECHANI- 
ZATION OF HIGH-RELIABILITY CAPACITORS, 
Quarterly rept. no. 4, 30 Sep-30 Dec 63, 
by E. J. Burke and J. H. D, Folster. 30 Dec 63, 14p 
Contract DA36 039AMC01460E 

Unclassified report 


Descriptors: (*Paper capacitors, Manufacturing methods), 
Reliability (Electronics), Machines, Conveyors, Solderings, 
Plastics, Material forming, Quality control. 


Work on production design engineering and design of pilot 
line equipment continues. The operations of various parts of 
the component assembly machine are described. herein. Be- 
cause of difficulties encountered with the smaller capacitor 
case sizes, a chain conveyor is being substituted for the 
walking beam conveyor. (Author) 


AD-601 635 
OTS Price $1.25 


Div. 8 


Laboratory for Electroscience Research, New York Univ., 
N,. Y. 
PARALLEL CHANNEL MULTILOOP FEEDBACK 
AMPLIFIERS, 
Scientific rept. no. 8 
by John Golembeski. Nov 63, 46p NYU TR400 88 
Contract AF19 628 379, Proj. 5628, Task 562806 
AFCRL 64 287 
Unclassified repor: 


Descriptors: (*Feedback amplifiers, Multiple operation), 
(*Amplifiers, Feedback), Circuits, Gain, Sensitivity, Fre- 
quency, Bandwidth, Cascade structures, Theory, 
Experimenial data, Correlation techniques. 


A class of feedback amplifiers is considered in which 2 
number of stages is connected in parallel with isolation between 
them, and feedback applied between various stages. This class 
of amplifiers is shown to have a gain sensitivity far superior 
to that tound in the more conventional single and multiple loop 
amplifiers with cascaded stages. An experimental amplifier 
is described which was designed and constructed to verify the 
theoretical conclusions, and also to investigate such practical 
considerations as che isolation problem and restrictions on the 
choice of feedback network connections. The experimental 
results correlated well with that expected from theoretical 
considerations. (Author) 


AD-601 636 
OTS Price $1.25 


Div. 8 


Laboratory for Electroscience Research, New York Univ., 
N. y 
ON THE DOMINANT POLES OF THE DISTRIBUTED RC 
NETWORKS, 
Scientific rept. no. 9, 
by J. J. Kelly and M. S, Ghausi. Mar 64, 49p NYU TR400 92 
Contract AF19 628 379, Pro}. 5628, Task 562806 
AFCRL $4 233 

Tinclassified report 


Descriptors: (*Miniature electronic equipment, Circuits), 
(*Circuits, Analysis), Resistance (Electrical), Capacitance, 
Voltage, Eleviris currents, Fuac'ions, Perturbation theory, 
Series, Equations. 


A method is developed for determining the rise time, time 
delay, bandwidth, and phase shift of tae voltage and current 
transfer functions of exponentially tapered distributed RC 
networks. An approximation technique is described which 
permits the location of the dominant poles of these distributed 
networks by means of a simple algebraic formula. The domi- 
nant poles are then used to determine the electrical character- 
istics of the network. (Author) 


AD-601 644 
OTS Price $0.50 


Div. 8, 26 


Edgerton, Germeshausen and Grier, Inc., Boston, Mass. 
DEVELOPMENT OF A SUPER POWER DEUTERIUM 
THYRATRON. 
Quarterly rept. no. 4, 14 Mar-13 Jun 64 
by Nicholas Reinhardt. 19 Jun 64, 10p EGG B2839 
Contract NObsr89405, Proj. SR0080301, Task 9434 

Unclassified report 


Descriptors: (*Thyratrons, Manufacturing methods), 
(*Electron tube parts, Design), Gas discharge tubes, Cathodes 
(Electron tubes), Deuterium, Production, Tests, Temperature, 
Deposits, Gases. 


Five prototype tubes were evaluated and an extensive 
investigation of the fabrication and processing procedures 
was conducted. All five tubes were new starts built within the 
reporting period (see AD-426 811). The separate tube fabri- 
cations and processings were undertaken as a step-by-step 
attack on the problems of temperature, metallic deposits, and 
gassiness observed in previous starts and in the investigation 
of mock-up structures. Details on the investigations and on 
the individual tube starts are given. The conclusions and 


recommendations resulting from these activities are presented. 
(Author) 


AD-601 653 
OTS Price $1.25 


Div. 8, 6 


Harry Diamond Labs., Washington, D. C. 
RANGEMETER FOR XM23 RANGEFINDER,. 
Ira R, Marcus. 17 Feb 64, 46p 
Proj. 45700 
HDL TR1199 
Unclassified report 


Descriptors: (*Time-interval counters, Digital systems), 
(*Measuring devices (Electrical and Electronic), Range 
finding), (*Range finding, Digital systems), (*Lasers, Range 
finding), Miniature electronic equipment, Electrolumines- 
cence, Photoelectric materials, Relaxation oscillators, Crys- 
tal oscillators, Oscillator circuits, Gates (Circuits), 
Circuits. 
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ELECTRONICS AND ELECTRONIC EQUIPMENT - Division 8 


AD-601 680 
OTS Price $1.25 


Div. 8, 26 


Chatham Electronics Div., Tung-Sol Electric, Inc., 
Livingston, N. J. 
ELECTRON TUBES RADIATION RESISTANT PILOT LINE 
PRODUCTION, 
Quarterly progress rept. no. 3, 1 Dec 63-29 Feb 64, 
by F. B, Parks and John F. Grimm, 31 Mar 64, 46p 
Contract DA36 039AMC01476E 
Unclassified report 


Descriptors: (*Electron tubes, Production), Reliability 
(Electronics), Nuclear particles, Furnaces, Aluminum com- 
pounds, Silicates, Glass, Industrial equipment. 


Equipment relating phase II, which was started during the 
preceding three months, has virtually been completed, except 
for: (1) the dual vacuum exhaust station, (2) the 500C life test 
kit, and (3) the type 5886 Characteristic Set. Use of the con- 
veyor furnace for stem-making at required production rates 
has been investigated and found to be adequate and satisfactory. 
Sample tubes of each of the four types involved have been made 
in alumino-silicate glass, although not completely evaluated 
due to equipment lack, mentioned above. (Author) 


AD-601 686 
OTS Price $0.50 


Div. 8, 


Air Force Cambridge Research Labs., Bedford, Mass. 
SUNRISE EFFECTS ON EAST-WEST IONOSPHERIC 
PROPAGATION PATHS, 
Environmental research papers 
by Thomas D, Conley and David Blood, May 64, 18p 
AFCRL 64 346, AFCRL ERP14 

Unclassified report 


Prepared in cooperation with Raytheon Co., Norwood, 
Mass, 


Descriptors: (*Ionospheric propagation, Photoelectric 
effect), (*Photoelectric effect, lonospheric propagation), 
Radio waves, High frequency, Attenuation, Sun, Light, 
Radiofrequency interference, Atmospherics, Analysis. 


The extent of propagation afforded by the ionosphere is 
analyzed during the sunrise period on long east-west paths. 
During this period the propagation conditions are examined 
as functions of distance along the path and time. The propa- 
gation losses are attributed primarily to absorption in the 
lower ionosphere and the ground when multiple E-layer 
modes occur at the eastern end of the paths. (Author) 
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This paper presents the results of numerical calculations of 

the total mass flow through both a circular orifice and a two- 
dimensional slit. The calculations are restricted to one iter- 
ation in the integral iteration scheme and the effect of molecules 
which, due to collision, return through the orifice is neglected. 
No further simplifying assumptions, such as those used by 
Narasimha, are.employed. (Author) 


AD-600 975 Div. 9, 30 


OTS Price $0.75 


Naval Ordnance Lab., White Oak, Md. 
ROLL DAMPING MOMENT MEASUREMENTS FOR THE 
BASIC FINNER AT SUBSONIC AND SUPERSONIC SPEEDS, 
by F. J, Regan. 20 Mar 64, 24p 
NOL Aerody RR59 NAVWEPS 6652 

Unclassified report 


Descriptors: *(Aerodynamic configurations, Model tests), 
(*Aerodynamic characteristics, Model tests), (*Fins, Aero- 
dynamic characteristics), Subsonic flow, Supersonic flow, 
Roll, Damping, Moments, Angle of attack, Measurement, Data, 
Ballistics, Wind tunnels, Tests. 


Wind ‘tunnel measurements are presented of the aerodynamic 
roll damping moment coefficient derivative of the Basic Finner 
configuration. Data were obtained over the Mach number range 
from 0.22 to 4.81. At four Mach numbers the roll damping 
moment coefficient derivatives were measured as a function of 
angle of attack with roll rate as a parameter. A free decay 
technique was used to obtain the data. The present results com- 
pare favorably with free flight ballistics range data, (Author) 


AD-600 987 
OTS Price $1.00 


Div. 9 


Naval Ordnance Lab., White Oak, Md. 
ON THE EFFECT OF TRANSVERSE CURVATURE IN COM- 
PRESSIBLE LAMINAR BOUNDARY LAYER FLOW OVER 
SLENDER BODIES OF REVOLUTION, 
by Jan Raat, 4 Mar 64, 3ip 
NOL TR63 68 NOL Aerody RR195 

Unclassified report 


Descriptors: (*Compressible flow, Friction), (*Bodies of 
revolution, Aerodynamic characteristics), (*Slender bodies, 
Bodies of revolution), Gas flow, Laminar boundary layer, 
Momentum, Integral ons, Integration, Series, Geomet- 
ric forms, Cylindrical bodies, Conical bodies. 


The effect of transverse curvature on the compressible 

laminar boundary layer flow over slender axisymmetric power- 
law bodies is investigated, employing the momentum integral 
technique. Pressure gradients are neglected and the body sur- 
face is assumed to be insulated. Asymptotic solutions for the 
skin friction coefficient are derived in the regimes of weak and 
strong curvature effects. A numerical integration, covering 
the entire range of curvature effects, was carried out for the 
cone. (Author) 


AD-601 010 
OTS Price $1.25 


Div. 9 


Oceanics, Inc., Plainview, N. Y. 

A STUDY OF HYDROELASTIC STABILITY OF PARTIALLY 

CAVITATED HYDROFOILS BY APPLICATION OF QUASI- 

STEADY THEORY, 

by Paul Kaplan and Louis J, Zeckendorf, Feb 64, 43p 

Oceanics 64 10 

Contract NObs88361, Proj. SS600 000, Task 1719 
Unclassified report 


Descriptors: (*Hydrofoils, Cavitation), (*Stability, Hydro- 
foils), (*Hydrodynamics, Moments), Elasticity, Flutter, Mo- 
ment of inertia, Equations. Motion, 


59 


FLUID MECHANICS - Division 9 


This report presents a stability analysis for partially cavi- 
tated hydrofoils, where the foil is represented by a flat plate. 
In the hydrodynamic force and moment representation, only 

the quasi-steady and apparent-mass contributions are retained; 
the wake effects, essential for unsteady theory, are neglected. 
The resulting flutter boundaries are compared to those ob- 
tained by applying the complete unsteady solution. It is shown 
that the behavior at low reduced frequencies is in agreement 
with the unsteady solution, In particular, the critical density 
ratio, which is (effectively) the lowest value of the density ratio 
at which flutter will occur, can be calculated exactly from the 
quasi-steady theory. (Author) 


AD-601 022 
OTS Price $19.75 


Diy. 9, 1, 15, 30 


Melpar, Inc., Falls Church, Va. 
SIMULATION OF HELICOPTER AND V/STOL AIRCRAFT, . 
VOLUME I: HELICOPTER ANALYSIS REPORT, 
by James R, Toler, Walter McIntyre and Merlin P, Coffee. 
Sep 63, 325p 
Contract N61339 1205 
NAVTRADEVCEN 1205 1 
Unclassified report 


Report on Study, Equations of Motion of Vertical/Short Take- 
Off and Landing Operational Flight/Weapon System Trainers, 


Descriptors: (*Helicopters, Simulation), (*Vertical take-off 
planes, Simulation), Aerodynamic characteristics, Mathe- 
matical models, Programming computers, Analog computers, 
Digital computers, Mathematical analysis, 


The objective of the report is to present the aerodynamic and 
dynamic helicopter equations supported by derivations and a 
comprehensive discussion, The aerodynamic equations are 
developed through a modified blade element approach although 
other alternative techniques are considered. The equations 
are not constrained to a given, or a number of given, flight 
conditions but are valid for the entire flight regime including 
hover, transition, autorotation, the effects of varying altitude, 
ground effects, and blade aeroelasticity in twist, The dynamic 
derivation develops a set of unabridged and simplified equa- 
tions of translational and angular rates specifically for a 
tandemrotor helicopter. The dynamic and aerodynamic effects 
on the helicopter rotor are combined to produce equations to 
describe blade acceleration, velocity, and position, while 
flapping, at chosen points during a rotation, A technique is 
also presented for greatly simplifying the simulation of a 
tandem-rotor helicopter which eliminates the necessity of 
construction detailed, identical mathematical models for the 


two rovors. 
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Bolt, Beranek and Newman, Inc., Cambridge, Mass. 

REYNOLDS STRESS NEAR A FLEXIBLE SURFACE 

RESPONDING TO UNSTEADY AIR FLOW, 

by J. E, Ffowcs Williams. 3 Jun 64, 27p BBN 1138 

Contract Nonr3944 00, Proj. S R009 01 01, Task 104 
Unclassified report 


Report on Fundamental Hydromechanics Research Program. 


Descriptors: (*Turbulent boundary layer, Stresses), Boundary 
layer, Stability, Surfaces, Membranes, Vibration, Noise, 
Vortices, Reynolds number, Gas flow. 


Tne paper studies the way in which Reynolds stresses near 

the flow boundary are influenced by surface response. The 
technique of analysis is based on that developed by Lin (Proc. 
Nat. Acad. Sciences, 40:741, 1954) to study the Reynolds 
stresses induced by viscous action in the vicinity of the 
surface. The technique is generalized to allow for a raudom 
surface motion,.such as might be induced by turbulent flow, but 
the analysis is restricted to a two-dimensional surface profile. 





"£10043 WOTeqinz10g ‘se0]TIO ‘requmu spfousey 

‘einsseid ‘suojyyenbe eyuereysTp [ered ‘suopouny [eoysT7eIS 
*(suopenbe ye1Zezu] ‘spoyjour 0473810314) ‘(samoojow ‘mog 
Teuojsueuryp-OM],,) ‘(soyueyoour pity ‘seqjredord y10dsuerL,) 
*(sopjrodord yr0dsueiy ‘sopueyoou pmtqs) :s10jdy10seq 


yzoder poyysse foun 


8s 


(roqmny) *TeT1eyeur [osor1ee poztseid 

0} snoufni ore sjyOoyjo WJOG “soTOTpIed oAyJeZou pues oapysod jo 
soouspungs fenbe Ajrevoeu Zuysneo Aq pus ‘Tey1oyeur ornd oy} uy 
@s0y} Uy} IeTTeuIs YSnoyRTe ‘soye1oM0[ase Bre] Zuysneo Aq 
yueZe Zujmoy-so1j & sB OATJOOTJO oq ABU JUBIOMIOTSZSeap B yey} 
pepnyouoco Ss} 7] °ez81 MOT oy} Uodn pue opmod oy} Jo ornyzwU 9yy 
uodn puedep pus sosvo 0M} OY} UT JUSTOZI][P ore UB.IOUIO;ZZe0p 
ey} JO SJOoJJo oy, “sToso1ee pue sropmod Zuymoy 0} yoodser 


8680 49 USOAV JM PESSNos]p Ss] uoTe1ou0,SZe uodn sopPUeNb esey} Jo Zup.reeq 


£9 ZITUSOAV AV eID SP ZZZIUON 3OVIJUOD 
esouav dze ‘9 TeW “STITIM “H °c Aq 

“SHUAAGWAN NASGNNY HDIH LV LI'IS IVNOISNSWIG 

-OML V GNV AOIMIMO UV'TINOUIO V HDNOUHL MO'TA SSVI 
"f °N **AyUN UOjeoUTIg 


00°T$ 9°}1d SLO 


ST ‘6 “Ald 896 009-dV 


(zoqjny) ‘ureer}s UIIOJTUN pepunogqun ue UT pesrourUTy oye1d 

y8 SyfUyyuy-fures & I9AO MOT eTq]sserdurooUuy snoosyA Jo osBo 
UMOUY-[T9M PUB pezee1j-WazJO 94} 0} pey[dde wey} s} ‘royAByeq Jo 
sepoul yuepuedepuy O;U} prey MOT B Jo OpABYye oy} ZuTyTTds 

JO Bopy [e1}U80 oY} UO poseq ‘poyjoUI sTYL *A}TSOOSTA O7FUTT 
Ui} MOG pny pezprvouy] [euoysusu~p-omy eTqTsserduroouy 
Apeojs orojdxe 0} pesn useq sey sprey ofureufporpAyojouseur 
JO LOyABYyoq oy} ZuyApnys 10; poyjyeur TeAou pus Mou V 


“s{sATeue [eoTjeUISyeW 

‘suopjenby ‘sopydeih ‘stopour ozetd yerq ‘AjpSOOSTA 

‘MOTT PINT ‘MOG Teuojsueulpp-om], ‘sopureudporpAyojouse yy 
*(mog eTq1sserduroou] ‘sopusyoour pmnTi*) :s.10;dp108eq 


ylodar peyissefouyn 
61L0 $9 USOAV 
96% 8E9 6PAV JOBIJUOD 
dgs ‘p79 ady ‘uejdey jreD Aq 
*ydor O[TUETOS 
*SOINVHOAW CINTA NI SHGOW A'1a1A AO LAAONOO 
“PW ‘eroupjTeg **AyuUn supydoy suyor 


0S°T$ 991d SLO 


6 “Ald +96 009-dV 


(zoy;ny) “smog 3of 
pu’ IOSN}Z{p uo oj0u B opn{oUy suOTeSysoauy oy, *LouUeUy 
o7jATeusuoU & Uy o7ZuUe aU00 oy} UO puedep seoByIns PeoTUCO 
ysed SMO IBUTUIET yey} STeOAOI sonTeAUeS{o Zupyousrq pue 

T8O}}F.10 JO sous pxe oy} ‘IeMoPIed Ul *soTZue [erpeyrp ysed 
SMOTT SnOZoTeue oy} JO suOTJOUIUSZ]e pue sonTeAueZTe Zuypuod 
“801100 94} S[QUIESeI poUTe}qoO suOCTJOUIUeZTo pus’ senTeAueZTo 
SYL “SISUIOO TeoyUOO pus’ soUOd IO} sonTeAUeZ{e xoTduroo ATTe 
~19ue3 Yj} pu’ soTPeoU o4yUTZUT-FUIES pue sozeTd oyyUTZUT 10} 
SonTeaussyo [e1Z9zUy YI[M SUOTOUNJUEZTO UOTJOUI-MOTS JO PTS 94} 
YI poysy[durocooe s]t uopyerZ9zUyT 19748] OY, “suUOTJOUT MOTS 

JO suojyenbo seyojg 94} JO UOTNTOS [e.roUues Zu~puodse.r.100 94} 
JO surlI9} Uy possardxe oq UBO SOOBjINS [eOTUOD punore sping 
eTqIsserduroouy snoos}A Jo suopjour Op1jouruNASs|xe Apeojs yey} 
SMOYS suOTJeNbe soyO}G-19TABN xoTduUIOO Jo UOTJONpOIjzUT 9y,L 


*suofjoun, ‘suopyenbe [eyjuerejy{p [eed ‘sjor ‘srosnyiqg 
‘MOG rBuyure’] ‘moy efqisserduoouy ‘Moy pmyq *AypsoosTA 
‘soyusyoour pnzq ‘(mo opzjoururds ATTeTxXy ‘seTpog [eOTUODs) 
*(soypoq TeoquoD ‘Mog oyzjoururAs ATTeTxy,) :s.10jdp.10seq 


qyroder poTisse oun 
Z26T "IMN 
TOOTOTTOUTOIZ COTHA09EN in 
€ 
‘pg ABW “snpouTsn “q pue ‘y8n'] *¢ “H ‘PIsreppmyos “M “A Aq 
*“SHOVAUNS 'TVOINOO 
CGNNOUV SNOLLOW CIN'Td SNOOSIA OIUN.LAWWASIXV 
"BA ‘usrZTYBq ‘*qe'yT suodBoM [TBABN 


00°T$ 997d SLO 


6 “AIG 296 009-dV 


eyL “peupuLIejep o10M oy8I MOT oy} UOdN [eTIeyeur pesreyo 
AjeaTyeZou pue AToapJsod Jo seouspunqe oy} JO pue Tey.1e}eu Jo 
wei 10d seZreyo sApyeZou pue sazy{sod oy} Jo souspuedep oy.L 
*ATOATJOOdSeI UOCIOTUI Z0°O pus ‘FI *L oIOM SOzZIs OTOT.Ted CNW 
eyL “yUVIoMO[SZeep B SB T]S-O-qeD Jo HT YIM sTeproyeur 
IOULIOJ OM} 94} PUB ‘TIS-O-GBD ‘0009 xBMOqIeD ‘upTeyooRs 
o10M siepMod sy “HOT SBM Ife ay} Jo AZpyumMyY sApyeyor OYL 
*oy8I MOT IBOUT] S/UI GT pue ¢ 0} Zu;puodser100 **uyUT/99 OOS 
Pus QOT USeMJoq SsozBI MOT 7@ Oqny AreTT{deo &B Jo yno ZuyMoG 
SIepMOd SUIOGITe YIM PejyONpuoCo o1eM SyUSMIOINSBOU oBIBYyD 


*sopjredoid [eoprjoe TA ‘Aj;ppumy 
‘soqny AreTT]deD ‘ozs eToy1eq ‘ouroqity ‘Moy pmyz 
*(sjosorey ‘sr1opMOd,) ‘(s19pmog ‘sTOsOIEy,) :s10jdj10seq 


yzoder por{ssepoun 
6ZE8TMNGOF BOT STVC }81qU0D 
dStI #0 S6E0 ODV 
dgg ‘9 AON *poora ‘f "M pus B1eq aMO “DH “1 Aq 
*ydo1 Teyoods 
*“SHAGMOd GALVUANOTOOVAC AO SASATVNV 
GADUVHO “II “SA'IZZON ANV SAGNL HONOUHL MOTA 
NI SHAGMOd JO NOILVOMIYLOATA JO NOLLVDOLLSAANI 
*JITeO ‘Aoumog ‘*dr0D [ereue-jefo1ey 


GL°T$ 99}Id SLO 


Sz ‘6 “AIG 86 009-dV 


(roqmny) *pessnos{p osTe ore uopdeouy 

uoPBT}JUeA JO sumefqord sy “yuewyredxe pue A100y} useMjeq 
punoj sBM juoUISSIZe yUSTT=OXY “SroquMuU UOTIezTABO IOdeA pus 
YOu}e JO OTZue JO SUOTIVTIVA IOJ SJUSTOTJJoOO Berp pue- iT] JO 
sydei3 pues soyqe} JO ULIO} 94} Uy poyUesoId orB Ss}IMSeY “poyeUT 
-Ul}]e S} SsTseroqyshy UOTeTTJUSA 94} ‘sonTeA odéj0}01d youordde 
0} SB OS YSnoue MO] Ore YOTYM SsroqumMuU uOT}eIAvO IOdeA 

ye yey} punoj sem YT “sdy ZG 0} OF WOT} SePJOOTSA puw pIOYO T 
pus z/T Jo soueZreurqns jo syjdep ‘pE*z 0} 90°O Woy s1equmuU 
UOTISIJABO IOdvA ‘soorZep SGT 0} soerZep ¢g UOT; BuTZuer yous}7e 
JO so[Zue 10400 Aoyy, *TouueYyo IazyeM BupeMosyjo ‘sovjins 

eer ‘arnsseid ofqeyrea ‘peods-yZty oy} UT payOnpuoo orem 
$189} OY “SsuoTOTperd TeoT}e.1004} Y}JM peredurloo pue pejues 
-ord ore TyoyorpAy yuered sdyygng 94} Jo Tepour pxroyo youy 

-g 8 UO peulIojied sjucuoinsvoeul Zeip pus iT] JO s}Msey 


‘UOTIeTTIUSA ‘Byep TeyuouTTIedxgq ‘you}"e Jo o[Zuy ‘yTT ‘Fe1q 
*((stroyorpAy *(sopredord oyureudp prnyds) *(stroyorpAH “(suo 
-BIMUITS) STOPOW) *(u0pzBzAED ‘sTFOyOIPAH,) ?s.10j}dp10seq 


yloder peryssejoun 
009SS 4SBL ‘009SS “ford ‘PITS8SAON RIOD 
T €veuL 
orphy dgg ‘79 TeW “Iepuevysny “¢ pue rer1eyos “OC *f Aq 
*ydor Teo;uyoo], 
*TIOJOUGAH 
ONILVLIAVOUdIdNS LNAUVd SdIHSNd AHL JO TACOW 
CuYOHO HONI-S AHL JO NOLLVDILSAANI TV LNA WI Idxa 
"PIN ‘Terne'] ‘*ouy sopneuorpAH 


GL°T$ 80}1d SLO 
Z88 009-CV 


6 “Ald 


SOINVHOUN CINTA °*6 


SOINVHOAW CINTA - 6 UOIsSHId 





vortex line and a umform source plus a line sink. Due to the 
linearity of the potential, the downwash due to the vortex and 

due to the source are dealt with separately. Numerical com- 
putations made for the downwash at various downstream anu 
spanwise positions at the same depth as the hydrofoil, and 
covering a large range of Froude numbers, are given in the form 
of curves. (Author) 
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Hydronautics Inc., Laurel, Md. 
FULLY CAVITATING HYDROFOILS IN NON-STEADY 
MOTION UNDER A FREE SURFACE, 
by C, C, Hsu. Aug 63, 40p Hydro TR119 5 
Contract NObs 84296 
Unclassified report 


Descriptors: (*Hydrofoils, Two-dimensional flow), 
(*Cavitation, Hydrofoils), Lift, Moments, Oscillation, Pitch 
(Motion), Boundary layer, Power series. 


A linearized theory is developed for unsteady two-dimen- 
sional cavity flow about thin hydrofoils at zero cavitation num- 
ber. Expressions are presented for the litt and moment coef- 
ficients of a thin supercavitating foil performing arbitrary 
oscillations, in terms of the coefficieut of a power series 
describing the chordwise amplivude distribution. They are 
applied to the case of a rigid fuil performing heaving and pitch- 
ing oscillations and to that of oscillating flaps. For very large 
depth-chord ratios, the lift and moment coefficients for pure 
heaving aud pitchiug oscillations are identical to those ob.ained 
vy previous workers. (Author) 
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Hydronautics Inc., Laurel, Md. 
LINEARIZED THEORY FOR A SUPERCAVITATING HYDRO- 
FOIL OPERATING IN A FLUID OF FINITE DEPTH, 
by Hung-Ta Ho. Jun 63, 30p Hydro TR119 7 
Contract NObs84296 
Unclassified report 


Descriptors: (*Hydrofoils, Two-dimensional flow), 
(*Cavitation, Hydrofoils), Fluid flow, Theory, Linear sys- 
tems, Lift, Moments, Integral equations, Numerical analysis. 


The study applies linearized theory to a two dimensional, 
uniform, supercavitating flow passing over a hydrofoil oper- 
ating near the surface of a fluid of finite depth, The problem 
is formulated in the region of the lower half of a transformed 
plane, and the formulation is applicable to foils of any shape 
within the scope of the linearized theory and of any location 
between the free surface and the bottom of the channel, For 
the case of a flat plate the solution is obtained in terms of 
Legendre elliptic integrals; Numerical calculations are made 
for the lift and moment coefficients of the foil immersed at 
several different distances under the free surface with varying 
water depths, (Author) 
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Rensselaer Polytechuic Inst., Troy, N. Y. 
APPLICATION OF THE GALERKIN METHOD TO SELF- 
ADJOINT, NON-POSITIVE DEFINITE EIGENVALUE PROB- 
LEMS IN HYDRODYNAMIC STABILITY, 
by Sherman Tsao. 25 May 64, 29p RPI Math Rep 66 
Contract Nonr591 08 

Unclassified report 


Descriptors: (*Hydrodynamics, Numerical analysis), 
(*Matrix algebra, Hydrodynamics), Fluid flow, Viscosity, 
Stability, Cylindrical bodies, Surface properties, Boundary 
value problems, Functions, Equatious. 


FLUID MECHANICS - Division 9 


The method of Galerkin for obtaining approximate eigen- 
values is applied to a class of self-adjoint but not positive 
definite (M-definite) eigenvalue problems. The present in- 
vestigation shows that the positive and negative approximate 
eigenvalues obtained from the Galerkin method are respec- 
tively the upper and lower bounds of the corresponding exact 
eigenvalues. It is also shown that the sequence of approximate 
eigenvalues ovtained using successively more expansion func- 
tions converges monotonically to the exact eigenvalues. 
Finally a method for predeterminiug the signs of the approxi- 
mate eigenvalues is given. As numerical examples of the 
theory, two M-definite eigenvalue problems arising from 
inviscid stability analyses of flows between concentric cylin- 
drical surfaces are cnsidered. (Author) 
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Aerospace Research Labs., Office of Aerospace Research, 
Wright-Patterson AFB, Ohio, 

CHARTS FOR USE WITH HYPERSONIC AIR WIND TUNNELS. 
by William G. Reinecke. Apr 64, 23p 

Proj. 7064 

ARL 64 56 


Unclassified report 


Descriptors: (*Graphics, Hypersonic wind tunnels), (*Hyper- 
sonic wind tuunels, Graphics), Hypersonic 

characteristics, Fluid flow, Compressible flow, Temperauure, 
Viscosity, Data. 


This report contains a series of graphs for use with hyper- 
sonic, air wind tunnels and is most conveniently used in con- 
junction with PB-115573, Equations, Tables, and Charts for 
Compressible Flows. The data presented differ in the 
following ways: data are computed for higher total tempera- 
tures, viscosity data due to Bromley and Wilke are used in the 
low static temperature regime, mean free path data are given, 
and the variation of gamma with temperature is considered in 
all the computations. The graphs are plotted for any total 
pressure (within the range of validity of the analysis), for.total 
temperatures through 5000 R, and for Mach numbers through 
30. The computed data are also used to determine an empirical 
relation between the Knudsen, Mach, and Reynolds numbers. 
(Author) 
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Kraichnan (Robert H.), Peterborough, N, H, 
DIAGONALIZING APPROXIMATION FOR INHOMOGENEOUS 
TURBULENCE, 

Research rept. no, 5 

by Robert H, Kraichnan, Mar 64, 27p 

Contract Nonr4207 00, Proj. NR062 309 


Unclassified report 


Descriptors: (*Fluid flow, Turbulence), (*Turbulence, 
Statistical analysis), (*Stochastic processes, Mathematical 
models), (*Matrix algebra, Numerical analysis), Convection, 
Equations, Motion, Statistical distributions, Fourier analysis, 
Functions, Power series, Differential geometry, Velocity, 
Temperature, 


An approximation for shear and Boussinesq turbulence was 
introduced which can greatly lessen the computational task 
associated with spatial inhomogeneity. It yields statistical 
equations for inhomogeneous flow which are of simplicity com- 
parable to the direct-interaction equations for homogeneous 
flow. The new approximation presupposes a representation of 
the turbulent fields by expansion in some appropriate set of 
orthonormal functions which obey the boundary cpmditions, 
The covariances which are off-diagonal in the chosen represen- 
tation, as well as the triple correlations, were approximated in 
terms of diagonal covariances and diagonal average response 
functions by a procedure resembling the direct-interaction 
scheme, The final equations involve only the mean-field 
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the axis, The present chemical and thermodynamical models 
which consider N2, N, 02, O, NO, NO-ion and electron species 
are more detailed than those usually used in connection with 
wake calculations. However, the following assumptions are 
‘retained: a, vibrational equilibrium, b, Fick's law of diffusion 
for each species, c. a single representative Lewis number is 
taken constant and equal to 1.4, d. a constant value of the 
Prandtl number was taken as equal to 0.71, (Author) 


AD-601 271 
OTS Price $1.00 


Div. 9, 15 


Cornell Aeronautical Lab., Inc., Buffalo, N. Y. 
ANALYSIS OF NONSTEADY TWO-PHASE FLOW, 
by George Rudinger and Angela Chang. Jun 64, 31p 
CAL 88P 
Contract Nonr3623 00, Proj. NRO98 038 
Unclassified report 


Prepared in cooperation with Virginia Univ., Charlottesville. 


Descriptors: (*Gas flow, One-dimensional flow), (*Shock 
waves, Propagation), (*Colloids, Fluid dynamic properties), 
(*Partial differential equations, Simultaneous equations), 
Equations, Motion, Temperature, Pressure, Pipes, Pistons, 
Drag, Relaxation time. 


The techniques for solving problems of nonsteady, quasi- 
one-dimensional flows by the method of characteristics have 
been extended to flows of suspensions of small solid or liquid 
particles in a gas. The particles cannot follow the rapid 
velocity and temperature changes that are produced by pres- 
sure waves, and complicated relaxation processes result. 
Such flows are described by six simultaneous partial differ- 
ential equations, and their characteristics and associated 
compatibility equations have been obtained. Terms are in- 
cluded to allow for variable duct area, for external forces that 
may act on the particles or on the gas, and for heat addition to 
the particles or the gas. To illustrate the application of the 
results, two flows in a pipe, filled with a suspension of small 
particles, are analyzed with the help of a small digital com- 
puter, In the first example, one end of the pipe is suddenly 
opened to a low-pressure reservoir, and the resulting expan- 
sion wave is computed, In the second example, a piston in the 
pipe is impulsively accelerated, and the flow between the 
resulting shock wave and the piston is obtained. A striking 
feature of this flow is the slow adjustment of the shock 
strength from its initial to its equilibrium value. (Author) 


AD-601 276 Div. 9 
OTS Price $4,60 


Princeton Univ., N. J. 
EQUILIBRIUM TURBULENT BOUNDARY LAYERS, 
by G, L, Mellor and D, M, Gibson. Nov 63, 48p 
FLD13, supersedes FLD5 
Contract Nonr1858 38 
Unclassified report 


Descriptors: (*Turbulent boundary layer, Viscosity), 
(*Turbulence, Pressure), (*Fluid mechanics, Mathematical 
analysis), Velocity, Equations, Motion, Boundary layer, 
Shear stresses, Friction, Momentum, Thickness, Differential 
equations, Integration, Numerical analysis, 


A particular form for an effective or eddy viscosity is 
hypothesized and considered in conjunction with the boundary 
layer equations for cases where the pressure gradient para- 
meter is held constant. Precise solutions are obtained for 
accelerating and decelerating flows in the range, beta infinity; 
the solutions span the complete boundary layer profile with the 
exception of the small viscous sublayer region. Comparison 
of the calculated velocity profiles with zero pressure gradient 
data and Clauser's and Stratford's decelerating flow data is 
excellent. For large values of beta the influence of the pres- 
sure gradient dominates the influence of the wall shear stress; 
defect profiles should then be presented in the form, U sub p, 
instead of U sub tau where U sub p is a pressure velocity 

and U sub tau is the conventional skin function velocity. (Author) 
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OTS Price $3.60 


Div. 9 


Princeton Univ., N, J. 
THE EFFECTS OF PRESSURE GRADIENTS ON TUR- 
BULENT FLOW NEAR A SMOOTH WALL, 
by G. L. Mellor, Jan 64, 40p FLD14 
Contract Nonr1858 38, Grant NSF GS579, 
Unclassified report 


Descriptors: (*Turbulence, Pressure), (*Turbulent 

boundary layer, Viscosity), (*Fluid mechanics, Mathematical 
analysis), Velocity, Equations, Motion, Boundary layer, 
Shear stresses, Friction, Differential equations, Integration, 
Numerical analysis, 


A dimensional argument is presented leading to a functional 
form for the effective viscosity which embraces the hypothesis 
of a previous paper (Mellor and Gibson, 1963; hereafter ref- 
erenced as paper A) in the overlap and outer regions of a 
turbulent boundary layer. The new argument also suggests a 
way of determining the effective viscosity in the viscous 
sublayer when the flow is subjected to main stream pressure 
gradients. This information is used to calculate velocity 
profiles near the wall and, in particular, to demonstrate 
deviations from the logarithmic law of the wall.when the wall 
layer parameter is excessively large. Detailed knowledge of 
the velocity profiles near the wall enables us to eliminate an 


assumption in paper A relating to near separating flows. 
(Author) 


AD-601 317 
OTS Price $0.75 


Div. 9 


General Applied Science Labs., Inc., Westbury, N. Y. 
AN ESTIMATE OF THE EFFECTS OF A LAMINAR 
EQUILIBRIUM BOUNDARY LAYER ON THE DOWNSTREAM 
WAKE, 
23 Sep 60, reissued 18 Sep 62, 2lp GASL TR182, LL 37 9 
Contract AF19 604 4559 
ESD TDR64 414 

Unclassified report 


Prepared for Lincoln Lab., Mass. Inst. of Tech., Lexington, 


Descriptors: (*Laminar boundary layer, Hypersonic flow), 
(*Hypersonic flow, Wake), (*Dissociation, Gas flow), 
(*Re-entry vehicles, Hypersonic characteristics), Electron 
density, Boundary layer, Shock waves, Pressure, Distribution, 
Mathematical analysis. 


In this report the problem considered is that of the contribu- 
tion of the laminar boundary layer to the structure of the flow 
field of re-entry vehicles and whether its effect may be signi- 
ficant for inclusion in the detailed. analysis for the chemical 
species in the wake, It was found that the electron distribution 
in the flow field at the rear of the body can be satisfactorily 
represented without taking into account the presence of the 
boundary layer. For the 2 1/2 -inch-nose-radius body con- 
sidered, the contribution of the equilibrium laminar boundary 
layer to the dissociated ionized flow may be neglected for 
further analysis of the wake. 


AD-601 318 
OTS Price $1.00 


Div. 9 


General Applied Science Labs., Inc., Westbury, N. Y. 
RESULTS OF DETAILED FLOW FIELD AND RATE CHEM- 
ISTRY CALCULATIONS ON AN AEROBALLISTIC PELLET, 
by Arthur Fields. Jun 62, reissued 18 Sep 62, 35p 

GASL TR292, LL 37 17 

Contract AF19 604 7400, ARPA Order 13 

ESD, TDR64 420 


Unclassified report 
Prepared for Lincoln Lab., Mass. Inst. of Tech., Lexington. 
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tional length on typical re-entry vehicles is small and probably 
negligible unless the leading edge is very sharp, practical wind- 
tunnel test models can easily be affected over most of their 
chord, (Author) 


AD-601 350 
OTS Price $2.75 


Div. 9, 25 


Grumman Aircraft Engineering Corp., Bethpage, N. Y. 
PRESSURE AND HEAT TRANSFER MEASUREMENTS FOR 
MACH 8 FLOWS OVER A BLUNT PYRAMIDAL CONFIGURA- 
TION WITH AERODYNAMIC CONTROLS, PART IV: HEAT 
TRANSFER DATA FOR DIHEDRAL SURFACES, 

by Louis G. Kaufman, II, May 64, 129p 

Contract AF33 616 8130, Proj. 8219, Task 821902 

FDL TDR64 2 P4 


Unclassified report 


Part of an Investigation of Hypersonic Flow Separation and 
Control Characteristics. 


Descriptors: (*Heat transfer, Dihedral angle), (*Dihedral 
angle, Heat transfer), (*Blunt bodies, Heat transfer), Hyper- 
sonic flow, Separation, Aerodynamic characteristics, Aero- 
dynamic heating, Model tests, Delta wings, Trajling control 
surfaces, Canard configuration, Fins, Flaps, Angle of attack, 
Reynolds number, Graphics. 


Pressure and heat transfer data were obtained for Mach 8 
flows over a blunt pyramidal configuration composed of a 70 
degree sweepback delta wing surface and two dihedral sur- 
faces. Trailing edge flap deflections were varied up to 40 
degrees on all surfaces, and the model was tested with and 
without canards and ventral fins. The model was pitched at 
angles of attack between +54 degrees and was tested at side- 
slip angles of 0 and 12 degrees for free stream Reynolds 


numbers, based on model length, of 1.5 and 4.5 million. 
(Author) 
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OTS Price $1.25 


Div. 9, 25 


Ohio State Univ., Columbus. Research Foundation. 


STAGNATION POINT HEAT TRANSFER IN HIGH 
ENTHALPY GAS FLOWS, PART I: CONVECTIVE HEAT 
TRANSFER IN PARTIALLY IONIZED AIR, 
Rept. for Feb 63-Feb 64 
by Robert M. Nerem and George H, Stickford. Mar 64, 
50p 
Contract AF33 657 10110, Proj. 1366, Task 136615 
FDL TDR64 41 Pl 
Unclassified report 


Descriptors: (*Aerodynamic heating, Heat transfer), 
(*Atmosphere entry, Heat transfer), (*Heat transfer, 
Stagnation point), Shock tubes, Re-entry vehicles, Blunt 
bodies, Thermodynamics, Gas flow, Simulation, Air, Gas 
ionization, Enthalpy. 


Using an arc driven shock tube facility, measurements 

of convective heat transfer at the stagnation point of a blunt 
body were carried out at simulated flight velocities ranging 
from 20,000 to 40,000 feet per second. These measure- 
ments were performed using standard calorimeter tech~- 
niques with air as the test media, The results indicate no 
significant ionization effects on aerodynamic heating and 
indicate that the Lee's approximate equation for stagnation 
point heat transfer can be used for engineering calculations 
at flight velocities up to 40,000 feet per second. (Author) 
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AD-601 371 
OTS Price $2.50 


Div. 9, 25 


Ohio State Univ., Columbus. Research Foundation 
STAGNATION POINT HEAT TRANSFER IN HIGH 
ENTHALPY GAS FLOWS, PART II: SHOCK LAYER 
RADIATIVE EMISSION DURING HYPERVELOCITY 
RE-ENTRY, 
Rept. for Feb 63-Feb 64 
by Robert M, Nerem. Mar 64, 11llp 
Contract AF33 657 10110, Proj. 1366, Task 136615 
FDL TDR64 41 P2 
Unclassified report 


Descriptors: (*Aerodynamic heating, Heat transfer), 
(*Atmosphere entry, Heat transfer), (*Heat transfer, 
Stagnation point), Shock tubés, Re-entry vehicles, Blunt 
bodies, Gas flow, Thermal radiation, Simulation, Air, 
Gas ionization, Nitrogen, Oxygen, Shock waves, Enthalpy. 


Experimental measurements of stagnation point equilibrium 
radiative heat transfer were performed using an arc driven 
shock tube facility and over the range of simulated flight 
velocities between 26,000 and 52,000 feet per second, and at 
altitudes from 100,000 to 170,000 feet. These measurements 
were compared with existing theoretical estimates; and wide 
disagreement is shown to exist at high temperatures and low 
densities where the continuum emission due to the de- 
ionization of N and O cations dominates the shock layer 
radiation. Using an approximate approach, a revised estimate 
is presented for the radiative emission from high tempera- 
ture equilibrium air. This revised estimate is then applied 
to the determination of stagnation point equilibrium radiative 
heat transfer during re-entry at super-orbital velocities. 

A correlation for the shock layer emission rate useful in 
engineering design calculations is presented. A similar study 
concerning convective heat transfer appears in part I 

(AD-601 370) of this series. (Author) 


AD-601 376 
OTS Price $0.75 


Div. 9 


Arnold Engineering Development Center, Arnold Air Force 
Station, Tenn. 
CAPTURE COEFFICIENTS AND SHOCK STRUCTURE FOR 
A LHe AND LNe COOLED CRYOPLATE IN A MACH 3 LOW 
DENSITY AIR STREAM, 
by J. A, Collins, Jr. Jun 64, 28p 
Contract AF40 600 1000, Proj. 9087 
AEDC TDR64 124 

Unclassified report 


Descriptors: (*Supersonic flow, Cryogenics), (*Metal 
plates, Supersonic characteristics), (*Cryopumping), 
*Supersonic nozzles, Copper, Liquefied gases, Helium, 
Neon, Shock waves, Angle of attack. 


Results are presented of a test program designed to study 

the capture coefficient of a liquid-helium- and liquid-neon- 
cooled cryoplate exposed to a Mach 3 low density air stream. 
Capture coefficients are given for both a flat plate and an 
80-deg half-angle conical plate placed normal and at an 

angle of attack to the air stream for the cases with and 
without a scaled fairing in front of the plates. Also presented 
are the effects on the shock structure in front of the plate 
when the plate is cooled to 4.2 K, (Author) 


AD-601 379 Div. 9, 15 
OTS Price $1.50 


General Applied Science Labs., Inc., Westbury, N, Y. 
THE NUMBERICAL CALCULATION OF THE FLOW FIELD 
AROUND A REENTRY BODY, 
by E, Kennedy and A, Fields. 24 Apr 61, reissued 18 Sep 
62, 56p GASL TR231, LL-37 10 
AF19 604 7400 
ESD TDR64 418 
Unclassified report 





+9 


~]SUBI4 OY} OTTYM JEU} SoTTduy sTyL *(equmu sprousey 94} YIM 
‘st yey) sopjrodoid 10Aey{-Arepunog 94} Op s¥ oTeos jou soop pues 
wWeTqoId oy} JO OT}SJ19}0eIeYO JUOpuodepuT Ue ST YYZUET STU, “UOT 
-njos uMLIqi{Inbe-1e90u 9y} 0} UOT}ISUBIy JO UOTZEI 94} JO YIZUET 
oy} JO UOTJeUIT}SO OY} ST STsATeUe OY} JO y~MSeI [edrouTAd oyL 
*peyovordde st 19Ae] Arepunog 94} JO UTSTIO oy} Sse yTUIT]T 1eddn 

UB 0} Spud} 948.1 UOTJBUITIGQNS Sy} pues ‘sesvorOUT oINnjzer1eduI9} 

1[e@M 94} ‘O10Z 0} SosvarIoop 1ojourered ZurmoTq 94} ‘AToyeUIT 
-xoidde a1ey peyeor} st yoTyM ‘uOTZeI sty} ul “soTy1edo1d sovyins 
9y} pue MOT OTseq 9y} Butqrrosep srojourered TeorsAyd yz 
pourroj yyBue] & Aq pozprozoeRreyo st yorum ‘rahe Arepunog 94} 

JO UIZLIO 94} Iv9U UOTZOI B UT PITeAUT ST UOTINTOS uMTIqTTINbe 
-I8eU oy} ‘I@AOMOH ‘UMTIQITMbe eSueyo-oseyd orureuspoutr9y} 
uy Ajreou AIOA ST TTeM 94} vou TOdeA 94} YOTYM UT UOT NTOS 
umpIqi{Mbe-1e9u Tensn oy} UIT PeTjTjUSp] S} YOTYM Iequmu 
sprouAoy ore] ye 1OTAvYOq OTO}duUIASe Ue szIqTYyxS WoTQord 
POUTqUIOD STYy} JO UOTINJOS Oy} yey} PuUNOJ ST y “TeT1oyeu soRsIns 
oy} JO MET oye1-uOTeV.I1OdeAs-oTOUTY 9y} WIT poeTdnoo st Zurmo[q 
yy zeke] Arepunog Areuyq 1euyurey oy} JO 1OyARYoq oy.L 


*stshTeue TeotjeuoyyeW ‘suoyenby ‘sorureuApouroeyL ‘soq} 
-1edoid orureuAp pinz.q ‘seuo0d eson ‘seToryea AryUo-oy ‘yuTOd 
uoTjyeusejg ‘sorureudg ‘uopyerodeaq ‘vore oovjing ‘roqumu 
spfousoy ‘sotpnys oseyd ‘rojsues} yeoy ‘(1048 ] Arepunog 
‘uoTyeult{qns,) ‘(uopyeurt{qns ‘roAey Arepunog,) :s1ojydt10seq 


yAodel poryissejoun 
002 8&9 6FAV JOBIJUOD 
Udl6zewu dzp ‘pg une *yemreyO “A “vy Aq 
“Ud AVI AUVONNOA V OLNI NOILLVWITENS AHL 
NO SOILLANIM NOILVUOdVAG-AOVAUNS AO LOAAAT AHL 
*JITeO ‘Boruc Byues **dI0D GNVU 


G2*T$ 011d SLO 

Gz ‘6 “AIG 8Ze 109-dV 
(zoyyny) *uoTyezTUOT UMypOS UMTIQITMbeuoU 9y3 10J posn orem 
Soyel S,1oujIOg *Teyj1ezeul uoTjoofuy Jo yunoure pue opnqyye jo 
uoTjOUNy B SB Possess’ SEM UMIPOs pues ITe UkeTO Jo UOTIeZTUOT 
OATJVTOI OY “S}[MSEI 4OVxe OI1OUI 94} Y}IM pareduloo pue 
Opeul OSTe o10M (UOTSNZ{Ip Zuy}o0]Zeu) suopjorperd eqn} ureer3s 
*1ejyouered SUES OY} Y}IM SUOTJEIIVA ITe UBETO poyorperd oy} 
Uj}IM opeur o10M suostIeduioD *e qns n/xq ‘1ojourered Sutfeos 
oy} JO UOTJOUNJ B SB POUTULIOJOp SEM UOTe.IJUBOUOD UOI}OeTS yeod 
eyL *yuWeoyTUsIs ysour oy} sem USBAKO OTUIOYe YIM UOTSTTTOO 
Aq uoTyezyUOT oy} yey} PUNO; SBM 4T PU petpNys orem suUOTIOR 
-O1 Buyzyuoy sary, “porepsuoo sem refe] Arepunog reuzurey 
B OUT JUBUTUIEJUOO GOBI} B SB WINTPOS Jo uOTJOOfuUT oy L 


*BuyTOOD ‘Buyjyvey oyureuAporey ‘seypoq Testud ‘1ahe] 
Arepunog ‘AjIsuep uorj09Ty ‘apy ‘uoryeuturez0D ‘uoToefuT 
‘(sopouty uoHoBeY ‘uoTezTUOCT,) ‘(uoTezTUC] ‘uMTpog,) (soq}.10 
-doid yrodsuery ‘rofe, Arepunog reuyure'y,) :s10jdj.10seq 


yoder poyisse oun 
0S P9UG.L GSd 
69% S69 FOAV OBIJUOD 
Z 2% OL8PS697TUGL dpe ‘pg Idy FI ‘ouey *f Uyor Aq 
*“SHAAVT AUVANNOG 
UVNINV'T NI NOLLVZINOI WNIGOS WAIN TINDANON 
*JITeO ‘ourprvureg ues **d109 soedsor1sy 


00°T$ 991d SLO 


6 “AId 9z€ L09-dVv 


*JUNOOB OFUT UHV} GIB UOTJSZTUOT 0} PU’ UOTJEIOOSSIP eMoefour 
-UWI0JB 0} OATJBTOI ITe JO sossoooid ayer TeoTUISYD “sonbruyos} 
poyjour yerZozuy ButziqWn ‘suoyyeurtxordde 10Ae{-Arepunog 9y3 Aq 
‘UMNUT}JUOO B SB PoyBoI} ST MOG OYL “oxeM PTO rey ornssoid 
-ULIOJTUN 9Y} JO TOTABYOd 9Y} YIM STeOp ¥.LOM JUoSsoId oY.L 


“MOG BLIjouruAs ATTeIxy ‘MOG reuTurey 

*SOABM YOoyS ‘souemMainy ‘sopzoedord y1odsuveiry ‘sopureusp 
~oulreyL ‘umMpiqrtMbe TeorureyD ‘yuyod uopyeuseyg ‘AdteyuA 
‘gTerZoquy ‘(sopyeuoyye) suoTyeuLIOjsue1y, ‘uI00G OTUOS 
*‘setpog jyuntq “(moy ofuosredAy ‘sopouty uoToveY,) ‘(mog 
oyuosredhy ‘oye Mx) ‘(oye m ‘Moy opuosredAéY,) :s10jdy10seq 


yioder porjisse foun 
91>? P9UGL Asa 
6SSF 709 6TAV }08.13U0D 
8 LE TT ‘OSTUL ISVD 
dcgtt ‘09 deg z1 “1031039 “H “IN pue WOOT, “H “IW Aq 
*AULSINGHO ALVY JO SLOAAAT 
DNIGN'IONI SUAVM OIMLAWWASIXV OINOSHUAdAH 
"A ‘N ‘Arnqysem ‘oul ‘*sqe'y eouetog petiddy Te1reuen 


0S°%$ 921d SLO 


b ‘6 “AIC Tze T09-dV 


*suotyejs [exe 

peutuzejyepei1d Aue ye ouetd feotsAyd oy} ut soptyord jo uo 
-BlnoTeo pue Aovinooe s[qeitsep Aue 0} (uotssordxe orerqoe3Ze 
Teyuopusosue.s} & JO SULIO} UT USATS ST YOTYM) Ornyerodui94 

9} JO UOTJeNTeAS ‘IOIIO UOT}EOUNT} UNUITXeUI IOjJ 489} ‘UOT} 
-8.139zUT PIVMIOJ OY} UT OUIOYOS v}INYy-oBuny & jo uOoTyezTTTN 
‘aBueyo [BAIS] OTJeWIOjNE se SoBejyuEApe Yons setqeuse sty 
*Leynduloo TeZIp 0602 INNAI 94} UO poururerZ01d sem suotyenbe 
jo wioyshs oyL (0) “prety MOTZ 94} UO AZTUN WOT] JUS.TEZIIp 
SiequINU STMe'] - [}pUBI_ 1O/pue Adyeyyue uoTyeUuse}s 9Y} UT YOO 
~Op [BT}TUy Ue Jo joe 94} Jo UoTJenTeAS o[duTs & s}IuIsed sTYL 
*uoT}Ipuco Arepunog pue uoTyenbe ferZ9jzut AB10us0 oy} setdnoo 
yoTym (o qns u U qns Y) peonporzuT sem Jojourered [euOT}Ippe 
uy (q) ‘uozj}0e7[° pue uot ON ‘ON ‘N ‘ZN ‘O ‘ZO ‘*0°T ‘sotoods 
USAVS SATOAUT YOTYM Sossooord oze1 popnjout ArysTWIOYO ITe oy 
*soTureuApouliey} oATyeyuosoider pue Ar}sTUIOYO oye1 poaordult 
uy(8) :popnjouy stsATeue oy, *sonbruyoe} poyjeur te13equy 
Butztitn ‘uoreutxoidde 1oAe, Arepunog e Aq ‘umnutju0o & 

SB poyeol}] SVM MOTI OUL “*WMNTIQI]TInbe oTureuApoulzey} UT oq jou 
Avul YOTUM oyem OTUOSIEdAY ‘oTrjoUIUIASTxXe ‘IeUTUTeT B JO SOT} 
-zedoid 94} Jo uoT}OTperd 94} YIM pouTeoOUOd sem yLOdeI sTUL 


*(szeqnduioD) ZurururerZ01g ‘MoTy sey ‘uotsnyyiq 

‘Aytsuog ‘einsseig ‘A}Isoost, ‘uImuowoyW ‘ArjstTuIeYyD ‘ITY 
‘sojureudpoulrey.L ‘(Moly OTUOSIOdAY ‘soreuTYy uoT}OvOY,) 
*(exeM ‘MOTJ OTUOSIEdAH,) *(MoTZ OTrJouruLAS ATTeTxy ‘MOTT 
reujwey,) ‘(sTerZejzuy ‘stsATeue [eolrounN,) *s10j}dt10seq 


*uopuTxe’T **yoo], Jo *ysuy *ssey ‘*qe'y ufoouTT Jos poredeig 


yloded petjyissejpoun 
el? 69 UAL asa 
€T JeplO VdUV ‘00FL 09 6TAV JORIJOD 
ZL LE-TT ‘6¢ZUL ISVD 
deg ‘zg deg gt pensster ‘Tg ny Gz *1e3TO7g “H UTIeIN Aq 
*‘AULSINGHO ALVU DNIGN'TIONI 
SNOILVTINOTVO FIVM UVNINVT OINOSHACAH GCAAOUdWI 
°K °N ‘Arnqjsom ‘°ouy ‘*sqey soustos porddy [e.1euar 


00°T$ 991d SLO 


6 “Ald 6T€ T09-dV 


(zoyyny) “yooys 

OyeM Iv9U OY} 0} dn uoTZer PleTj MOTJ OJUOSIedns o1T}US 94} 

Jo uoTeyndulo0d oy} seTpuLY YOTYM WerZoId SOTsT19}OVIEYO 
UudZOIJ OY} 0} nduyT se paATES UOTJE[NOTeO Sty} Jo S}[NSser SUL 
‘umpiqinbe TeoTuIeYyo pue [eULIOY} UT oq 0} poulnsse SeM ITB 
eyL “‘poutrojied sem uoyZer OfUOsqns ey} UT setj1edor1d prey 
MOT] OY} JO UOTJETNOTVo oy, *AToATOedser y NOE PU 3y urTW T 
aIeM oInjeredule} pue oiInssoid ulver}s 9eIjJ OY} STTYM PuodeS 
red 4093 NOT‘ZZ Sem AQTOOTSA UIvOT}S SOI} OUL *£1yeul10e3 
4yatied eu} ynoge pleTZ MOTJ OfUoszedns peTfejep oy} oynduoo 

0} pesn sem (souT[uearj}s Buoye uoT}Tsodwoo uszo13 Zutumsse) 
seB [wor B 0} poT[dde se sonsTioyORIeyo Jo poyjoul ot 


*stsATeue [eoT1oumny ‘(s1eyndui0gD) 

ZuyururerZ01g ‘umpiqinbe [eopuleyD “MoTy wumfiqiinbs uezo1g 
‘ainsseig ‘UuOT}BTOOSSIq ‘UCTSNjIG ‘einjgeroduisy, ‘SoAem YOOUs 
‘oyem ‘(SuoTJOVeI TBOTUIOYD ‘SOPeUTy uoT}OVeys) *(839TI9d 
‘goTsT1ojoereyo OpueUApOIey x) *(AyJsuep uoI}OeTY ‘MOTT 
ojuosqng,) ‘(MoT Sey ‘MoT OTUOSredng,) ¢tsr0jdI10seq 


SOINVHOUW CINTA - 6 UORs4Id 





The linear-velocity kinematics of a body moving through a 
moving or stationary fluid are discussed. Three distinct 
velocities are considered: the absolute velocity of the body, 
the absolute velocity of the fluid, and the velocity of the body 
relative to the fluid. Exact expressions are derived for obtain- 
ing information about any one of the three velocities when 
certain data are known about the remaining two. Among the 
more utilitarian expressions offered are those for evaluating 
path angles and angles of attack and drift. Because exact 
solutions are given, there is no limitation on the severity of 
the maneuvers to which they may be applied. The application 
of the results to a few extreme maneuvers is illustrated by 
numerical examples. (Author) 


AD-601 487 Div. 9 


OTS Price $0.50 


Mechanical Technology, Inc., Latham, N. Y. 
THE STABILITY OF FLOW BETWEEN CONCENTRIC 
CYLINDRICAL SURFACES WITH A CIRCULAR MAGNETIC 
FIELD. 
by R. C, DiPrima and C, H. T. Pan. May 64 20p 
MTI 64TR25, MTI 23 1 63 
Contract Non3731 00FBM 
Unclassified report 


Descriptors: (*Magnetohydrodynamics, Stability), (*Fluid 
flow, Magnetic fields), Liquids, Electrical conductance, Mag- 
netic fields, Cylindrical bodies, Rotation, Polynomials, 
Bearings, Liquid metals. 


The mathematical formulation of the stability problem leads 
to a number of special cases, depending upon whether the walls 
of the containing cylinders are conductors or non-conductors 
relative to the fluid; and for the Taylor problem depending 
upon whether the cylinders are rotating in the same or oppo- 
site directions. The known results are briefly summarized 
for the purpose of clarity and completeness. Also, new re- 
sults for the Dean problem with conducting walls and with 
non-conducting walls are given. The computations indicate 
that the eigenvalve problem can be solved satisfactorily by 
using the Galerkin method with simple sets of polynomials for 
the expansion functions. All of the previous theoretical 
investigations, as well as the present one, are limited to the 
small-gap case, where it is assumed that the gap between the 
cylinders is small compared to the mean radius. Engineering 
wise, such stability problems or similar ones may occur in 
liquid metal bearings for machines which are physically within 
closed loops using liquid-metal process fluids. Because of 
the low viscosity and high speed often associated with such 
machines, Taylor numbers are high. Since liquid metals are 
good conductors, magnetohydrodynamic effects could be 
significant. (Author) 


AD-601 499 
OTS Price $5.00 


Div. 9, 30 


Harry Diamond Labs., Washington, D. C. 
PROCEEDINGS OF THE FLUID AMPLIFICATION 
SYMPOSIUM. VOLUME I. SPONSORED BY THE HARRY 
DIAMOND LABORATORIES, 26-28 MAY 1964. 
May 64, 394p 

Unclassified report 


Descriptors: (*Amplifiers, Symposia), (*Hydraulic 
systems, Symposia), (*Liquid jets, Amplifiers), Turbulence, 
Computer logic, Jet mixing flow, Two-dimensional flow, 
Shock waves, Resonators, Hydrodynamics, Stability, Pneu- 
matic systems, Acoustics, Gain, Filters(Fluid). 


Contents: The viscous dissipation of energy in free turbu- 
lent flows occurring in fluid amplifier operation; some aspects 
of curved turbulent mixing important in fluid amplifiers and 
fluid logic devices; investigations of interacting underexpanded 
jet flows; spreading rates of compressible two-dimensional 
reattaching jets; the interaction of oblique shocks and ex- 
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pansion waves with a jet boundary mixing zone; separated 

flow in curved channels; jet interaction noise; deflection and 
relative flow of three interacting jets; noise reduction by jet- 
edge and resonator coupling; a hydrodynamic study of the free- 
jet class of fluid-jet amplifiers; wall reattachment device with 
pulsed control flow; remarks on the limitations of pure fluid 
elements; on the stability .of fluid systems; low-pass filters 
for pneumatic amplifiers; acoustic control of pneumatic digital 
amplifiers; basic requirements for an analytical approach to 
pure fluid control systems; the response of a bistable fluid 
amplifier to a step input; the effect of geometric changes upon 
the switching point in a model bi-stable fluid amplifier; flow 
field characteristics in a model bi-stable fluid amplifier; a 
high gain proportional fluid state flow amplifier. 


AD-601 500 
OTS Price $6.00 


Div. 9, 30 


Harry Diamond Labs., Washington, D, C. 
PROCEEDINGS OF THE FLUID AMPLIFICATION 
SYMPOSIUM, VOLUME II, SPONSORED BY THE HARRY 
DIAMOND LABORATORIES, 26-28 MAY 1964. 
May 64, 486p 

Unclassified report 


Descriptors: (*Amplifiers, Symposia), (*Hydraulic 

systems, Symposia), (*Liquid jets, Amplifiers), Modulators, 
Valves, Control systems, Pneumatic systems, Turbulence, 
Analog computers, Coding, Steam turbines, Speed regulators, 
Hydrofoils, Timing devices. 


Contents: The impact modulator; some properties and 
applications of direct and transverse impact modulators; 
control characteristics of vortex valves; experimental study 
of a proportional vortex fluid amplifier; characteristics of a 
vortex fluid throttle; characteristics of counter-vortex 
oscillators; application techniques for proportional pure fluid 
amplifiers; static design of pneumatic logic circuits; 
application of pure fluid logic to on-off control systems; 
theoretical analysis of fluid amplifier design; the turbulence 
amplifier in control systems; multiple-ball pneumatic ampli- 
fiers; the staging of pressure proportional amplifiers to pro- 
vide stable, medium gain, dual control, single output pure 
fluid systems; development of a proportional fluid amplifier 
for multi-stage operation; experiments in analog computation 
with fluids; a fluid encoding system; feasibility study of a 
fluid amplifier steam turbine speed control; applications of 
pure fluid techniques to a speed control; a pure fluid hydrofoil 
control system; a status report on the experimental 
development of a hot gas valve; development of two pure fluid 
timers. 


AD-601 501 
OTS Price $3.50 


Div. 9, 30 


Harry Diamond Labs., Washington, D, C, 
PROCEEDINGS OF THE FLUID AMPLIFICATION 
SYMPOSIUM. VOLUME III, SPONSORED BY THE HARRY 
DIAMOND LABORATORIES, 26-28 MAY 1964. 
May 64, 213p 

Unclassified report 


Descriptors: (*Amplifiers, Symposia), (*Hydraulic 
systems, Symposia), (*Liquid jets, Amplifiers), Oscillators, 
Pneumatic systems, Nozzles, Gain, Turbines, Bibliographies. 


Contents: 

Transient behavior of bistable fluid elements; a sonic oscillator; 
interconnection of fluid amplification elements; staging of 
closed proportional fluid amplifiers; angular velocity regulation 
with a fluid interaction system; fluid amplification technology: 

a bibliography of direct contributions. 
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The report summarizes the results of a program of research 
on high temperature phenomena in hypersonic flows. The 
topics included in the program are shock tunnel studies of air 
flows over slender cones, theoretical and experimental investi- 
gations of nonequilibrium inviscid air flows, and studies of 
surface catalysis in nonequilibrium flows. The main results 

in each of these studies are reviewed. (Author) 


AD-601 614 
OTS Price $0.50 


Div. 9 


Institute of Engineering Research, Univ. of California, 
Berkeley. 
CONVECTIVE INSTABILITY OF A HORIZONTAL LAYER 
OF FLUID WITH MAINTAINED CONCENTRATION OF 
DIFFUSIVE SJ3STANCE AND TEMPERATURE AT THE 
BOUNDARIES, 
by Paul Lieber and Lionel Rintel. Nov 63, 16p MD-63 6 
Contract Nonr222 87 

Unclassified report 


Descripiors: (*Fluid mechanics, Stabilization), (*Con- 
vection, Vortices), (*Vortices, Convection), Transport 
properties, Heat transfer, Boundary layer, Diffusion, 
Liquids, Salts, Stability, Fluid flow, Temperature, Bound- 
ary value problems, Partial differential equations, Hydro- 
dynamics. 


The critical conditions for convective instability of a 
horizontal layer of fluid which has constant gradients of 
temperature and concentration of a diffusive substance are 
derived. The parameter determining the stability is a sum 
of two Rayleigh numbers, one based on the quantities deter- 
mining the mole: -1a- ‘+1! 'ca.3f+* veross the layer and the 
second based on those quantities determining the molecular 
transfer of the diffusive substance. For liquids, a strong 
stabilizing or destabilizing action of the diffusion results, 
depending on the sign of the gradient of the concentration of 
salts. When the gradient of salt concentration stabilizes, 
overstable oscillations are here found to provide the mecha- 
nism of the stabilization. (Author) 


AD-601 616 
OTS Price $1.00 


Div. 9 


Philco Research Labs., Newport Beach, Calif. 
AN APPROXIMATE METHOD FOR CALCULATING THE 
FLOW FIELD OF A ROCKET EXHAUSTING INTO A 
VACUUM, 
Engineering Analysis Technical note no, 24 
by A, I, Karydas and H, T, Kato. 15 Jun 64, 32p U-2630 
Contract AF04 694 23 

Unclassified report 


Descriptors: (*Gas flow, Exhaust gases), (*Exhaust 
gases, Gas flow), Rocket motor nozzles, Fluid flow, 
Vacuum, Integral equations, Mathematical analysis. 


An approximate method for determining the far field flow 
properties of a rocket exhausting into a vacuum is presented. 
The technique described is based on radial flow and assumes 
a density variation both along and normal to the jet center- 
line. The resulting jet flow field is compared with solutions 
by the method of characteristics and is shown to have good 
agreement. Example calculations are provided to demon- 
strate the present method. (Author) 


FLUID MECHANICS - Division 9 


AD-601 624 
OTS Price $3.00 


Div. 9, 25 


Yale Univ., New Haven, Conn, 
THE FLOW OF A DILUTE SUSPENSION OF SOLIDS IN A 
LAMINAR GAS BOUNDARY LAYER, 
by Raymond B, Edelman and Daniel H. Kiely, 29 Apr 64, 
171p 
Contract SAR N60921 5882: 
NOL TR62 202, NOL Aerody RR188 
Unclassified report 


Descriptors: (*Colloids, Laminar boundary layer), (*Lami- 
nar boundary layer, Colloids), Solids, Particles, Gas flow, 
Mathematical models, Torque, Drag, Lift, Heat transfer, 
Stresses, Surface properties, Partial differential equations, 
Differential geometry, Numerial analysis, 


A model is established to carry out a theoretical study of the 
behavior of a dilute suspension of solids in a viscous, heat- 
conducting gas. A general set of mechanical and thermal gas- 
particle interactions is taken into account by the model, The 
mechanical interactions include torque, drag, and lift. The 
thermal interactions include convection and radiation. The 
effect of these interactions on the state of stress and heat con- 
duction within the suspension is treated. The conservation 
laws are applied to the model, and the extended Navier-Stokes 
equations are derived, The boundary-layer approximation is 
applied to these extended conservation equations, The integral 
method is applied to the resulting laminar boundary-layer 
equations for the flat plate. It is demonstrated that the asymp- 
totic (equilibrium) solutions are of practical importance, 
These solutions are presented and predict an increase in wall 
drag and heat transfer. The behavior of the non-equilibrium 
regime is examined and a simple solution is presented, These 
results indicate an additional small increase in the wall drag 
and heat transfer compared to the corresponding asymptotic 
solutions, (Author) 


AD-601 652 
OTS Price $1.25 


Div. 9, 25 


Cornell Aeronautical Lab., Inc., Buffalo, N. Y. 

THE EFFECTS OF AMBIENT DISSOCIATION ON FROZEN 
HYPERSONIC STAGNATION FLOW. 

by J. D. Buckmaster. Jun 64, 44p 

Contract AF40 600 928, Task 895106 

AEDC TDR64 142 


Unclassified report 


Descriptors: (*Frozen equilibrium flow, Stagnation point), 
(*Stagnation point, Frozen equilibrium flow), Hypersonic flow, 
Gas flow, Dissociation, Recombination reactions, Heat trans- 
fer, Reynolds number, Boundary layer, Shock waves, Density, 
Viscosity, Equations, Phase studies, Numerical analysis. 


The effects of ambient dissociation on frozen flow in the 
vicinity of a stagnation point are discussed within the frame- 
work of the thin shock-layer theory of Cheng. It is shown 
that if the convective heat transfer for an undissociated gas 
at a particular Reynolds number is known, then the total heat 
transfer for a frozen dissociated gas can be found for arbi- 
trary values of wall catalycity. In particular, since indeed 
the undissociated gas solution is known, the results allow a 
rapid evaluation of the effects of Reynolds number, wall tem- 
perature, and catalytic efficiency on the recombination heat 
transfer, The general effects of ambient dissociation at low 
Reynolds numbers are discussed, and special consideration is 
given to the variation of the density-viscosity product and the 
Schmidt number with local atom mass fraction. For condi- 
tions where such variations are unimportant, the effects of 
ambient dissociation on a variety of flow quantities are cal- 
culated. The discussion includes an estimate of the extent 

of gas-phase reaction at low Reynolds numbers. (Author) 
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FUELS AND COMBUSTION - Division 10 


10. FUELS AND COMBUSTION 


AD-600 881 Div. 10 
OTS Price $3.00 


Aerojet-General Corp., Sacramento, Calif, 
AGING CHARACTERISTICS OF MINUTEMAN POLYURE- 
THANE BINDERS, 
Technical note, Sep 61-Aug 63 
by V. D. Celentano. May 64, 193p 
Contract AF33 600 36610 
BSD TDR64 52 
Unclassified report 


Descriptors: (*Solid rocket propellant binders, Aging 
(Materials), (*Isocyanate plastics, Binders), (*Isocyanate 
plastics, Degradation), Solid rocket propellants, Mechanical 
properties, Polymers, Glycols, Oxidation, Infrared radiation, 
Emissivity, Chemical properties. 


The aging research investigations of Minuteman Wing I and 
II polyurethane binders from September 1961 to August 1963 
covered a major phase of the Minuteman polyurethane pro- 
pellant aging and surveillance program. This binder research 
provided chemical information that has been extremely use- 
ful in understanding and interpreting the results of mechan- 
ical property testing in the propellant surveillance program. 
In addition, the improved experimental and interpretive 
techniques developed in these investigations have been 
applied successfully in determining aging characteristics of 
the Wing VI polybutadiene binder system and can be applied 
to future solid-propellant binder systems. (Author) 


AD-600 988 Div. 10, 25, 30 
OTS Price $1.50 


Naval Ordnance Lab,, White Oak, Md, 
A PROCEDURES MANUAL FOR COMPUTING PROPELLANT 
THERMODYNAMIC PROPERTIES, 
by Bernard A. Burke, 18 Mar 64, 54p 
NOL TR63 202 
Unclassified report 


Descriptors: (*Rocket propellants, Thermodynamics), 


resulting from exhaust gas recycling as a method of nitrogen 
oxide control, The benefit appears to be twofold, namely, 
besides elimination of the power surging, the experiments with 
pneumatic fuel atomization pointed out a new way to effective 
control of unburned hydrocarbons, (Author) 


AD-601 026 Div. 10, 4, 16 
OTS Price $4.60 


California Univ., Los Angeles. 
CATALYTIC COMBUSTION OF HYDROCARBONS, IV. 
EFFECT OF PREPARATION METHOD ON CATALYTIC 
ACTIVITY. 
by K, P, Koutsoukos and Ken Nobe. Feb 64, 48p 
UCLA DE64 12 

Unclassified report 


Rept. on Air Pollution Research. 


Descriptors: (*Air pollution, Control), (*Combustion, Reac- 
tion kinetics), (*Catalysis, Reaction kinetics), (*Copper 
compounds, Oxides), Fuels, Hydrocarbons, Ethylenes, 
Catalysts, Synthesis (Chemistry). 


Five types of CuO catalysts were prepared in this study by 
varying the amount of KOH used in the precipitation of 
Cu(OH)2 from aqueous Cu(NO3)2 solutions. The rate of the 
catalytic combustion of ethylene was used as a measure of 
the activity of these catalysts. Overall rate expressions of 
the form r=KP sub E to the nth power were used to correlate 
the experimental data. An average reaction order of 0.60 
provided the best correlation of all the kinetic data. The 
experimental data indicated that the temperature required 
for a given conversion decreased with increasing amounts of 
KOH used in the preparation of the catalyst (up to 25 per cent 
greater than stoichiometric). The BET surface area and me- 
chanical strength of the catalyst increased with increasing 
KOH used. Using the specific rate constant per unit surface 
area as a measure of activity it was found that the catalytic 
activity of CuO decreased with increasing pH (or amount of 
KOH used), Comparison of the activity of the stoichiometric 
catalyst prepared in this investigation with the activity of 
cupric oxide-alumina (1:1) catalyst studied by Accomazzo 
for the same reaction proved greatly in favor of pure CuO. 
(Author) 


(*Thermodynamics, Rocket propellants), Computers, Program- 


ming languages, Programming (Computers), 


This manual describes the procedures used to compute 
propellant thermodynamic properties, First, a typical specific 
impulse problem is solved. Then follows the procedure used to 


add thermodynamic data to the calculation system, and a discus- 


sion of various difficulties which might be met, An appendix 
contains the Fortran listing of the specific impulse program, 


The Operating System used with the:7090 is described wherever 


applicable to the work, and each kind of program out-put sheet 
is illustrated, (Author) 


AD-601 025 Div. 10, 16 
OTS Price $2.60 


California Univ., Los Angeles, 

PNEUMATIC FUEL ATOMIZATION AS APPLIED TO 

AUTOMOBILE AIR POLLUTION CONTROL, 

by Richard D. Kopa, Dec 63, 2lp, UCLA DE63 61 
Unclassified report 


Report on Air Pollution Research, 


Descriptors: (*Air pollution, Control), (*Fuels, Atomization), 
(*Engine fuel systems components, Pneumatic systems), 
Exhaust gases, Hydrocarbons, Combustion, Control systems, 
Internal combustion engines, Performance(Engineering), 


The principle of pneumatic fuel atomization as applied to 
internal combustion engine carburetion was conceived during 
research activity concerned with exhaust gas recycling and 
its effects on engine performance.. The goal was to find a 
solution to the engine power surging problem, a phenomenon 


AD-601 161 Div. 10 
OTS Price $0.50 


Factory Mutual Research Corp., Norwood, Mass. 
HIGH SPEED DETECTION AND CONTROL OF FIRE IN 
SOLID PROPELLANT FUEL. 
Interim rept. no. 6, 31.Jan 63-31 Jan 64. 
22 Jan 64, 8p FMRC 14763 
Contract NBy24974, Proj. 1803 10 
Unclassified report 


Descriptors: (*Propellants, Fire safety) (*Solid rocket fuels, 
Fire safety), Ignition, Propellant grains, Quenching (Inhibi- 
tion), Hydraulic systems, Determination, Fuels. 


The object of this work is to determine whether and how fire 
detection and control of burning are possible and practical 
where the hazards of high-energy, rapidly burning, solid pro- 
pellent expose the interests of the Bureau of Yards and Docks. 
The work done by the Factory Mutual Research Corporation 
during the past 12 months began with the knowledge that certain 
detection systems can recognize and respond to fire, including 
propellant fire, well within 5 milliseconds. This speed of 
response was considered to be satisfactory since it would 
amount to only a small fraction of the total time required to 
apply any extinguishing agent to a fire. Currently, a test 
program is in progress using 10 lb, hollow cylindrical samples 
of Polaris A3 propellant. Complete extinguishment of pro- 
pellant fire at atmospheric pressure and after various pre-burn 


intervals up to 20 sec was accomplished and documented. 
(Author) 
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GROUND TRANSPORTATION EQUIPMENT - Division 11 


11. GROUND TRANSPORTATION 
EQUIPMENT 


AD-601 456 Div. 11, 24, 30 
OTS Price $0.75 


Avco-Everett Research Lab., Everett, Mass. 
SEMI-AUTOMATED REDUCTION OF PHOTOGRA PHIC 
DATA FROM MISSILE RE-ENTRY, 
by C, C, Petty. Jun 64,.25p AMP138 
Contract AF04 694 452 
BSD, TDR64 60 

Unclassified report 


Descriptors: (*Re-entry vehicles, Atmosphere entry), 
(*Descent trajectories, Atmosphere entry), *Data processing 
systems, Data, Aerial photography, Ballistic cameras, 

High altitude, Aerial photography, Densimeters, Airborne, 
Motion-picture film, 


Photographic techniques have achieved important results in 
the study of phenomena associated with missile re-entry. 

Two semi-automated data reduction techniques are discussed: 
(1) trajectory determination from a single airborne ballistic 
camera; (2) spot densitometric technique for converting to 
radiant intensity from motion picture films. Sample data are 
shown and the apparatus described. (Author) 


AD-601 613 
OTS Price $1.00 


Div. 11 


Davidson Lab., Stevens Inst. of Tech., Hoboken, N. J. 
RESEARCH ON A LIGHT-TRUCK HIGHWAY TRAIN, 
by Robert B. Schwartz and Irmin O, Kamm. Mar 64, 40p 
SIT-DL 995 
Contract DA44 177AMCIT,* Proj. 2706 444, 
Task 1D543006D40405 
TRECOM TDR64 7 
Unclassified report 


Descriptors: (*Cargo vehicles, Multiple operation), 
*Pneumatic systems, Control systems, Pneumatic valves, 
Vehicle brakes, Speed regulators, Design, Tests, Maneu- 
verability, Automatic traasmissions, Disconnect fittings. 


This report covers the design, construction, and engineer- 
ing tests of a Light-Truck Highway Train comprised of four 
1/4-ton trucks, M-38 A-1. Equipped with automatic torque- 
converter transmissions, pneumatic brake and throttle 
controls, and quick disconnect drawbars, the vehicles can be 
operated equally well as individual units or as parts of the 
train. In train configuration, all units are self-propelled 
and simultaneously controlled by one driver in the lead 

unit. A limited test program proved all systems to be well 
suited for field use. (Author) 
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AD-601 015 
OTS Price $2.25 


Div. 12, 1, 2 


Giannini Controls Corp., Duarte, Calif. 
X-RAY AIR DENSITY DETERMINATION (X-RADD). 
Final rept., May 63-Feb 64 
by Donald L, Johnson. May 64, 88p 
Contract AF33 657 11631, Proj. 8222, Task 822207 
FDL TDR64 29 
Unclassified report 


Descriptors: (*Re-entry vehicles, Control systems), 
(*X-ray tubes, Airborne), (*Atmosphere, Density), X-rays, 
Scattering, Photons, Radiation measurement systems, En- 
vironmental tests. 


The report describes the theoretical analyses, component 
selection, subsystem integration and tests of a breadboard 
system used to measure air density by scattering X-rays from 
air molecules. This technique provides a direct means of 
measuring air density. The eventual application is density 
measurement for energy management of re-entry vehicles. 
Upon re-entry, with the increase in air density there is a 
corresponding increase in the number of backscattered X-ray 
photons. The breadboard system was tested in a 41-foot diam- 
eter altitude sphere at NASA, Langley Research Center. 
Altitudes from sea level to 200,000 feet were simulated. The 
results of the test indicate that this technique is indeed useful 
for this application. Problem areas were uncovered and, using 
the experience and components available, development of a 
flyable system can now be accomplished. An excellent test- 
bed for a flyable system is the X-15 aircraft. (Author) 


AD-601 016 
OTS Price $4.60 


Div. 12 


Rocketdyne, Canoga Park, Calif. 

INVESTIGATION, DESIGN, AND TEST OF EXPERIMENTAL 

LIQUID HYDROGEN PUMPS, 

Dec 63, 45p Rocketdyne R5343 2 

Contract AF33 657 11165 Proj. 3145, Task 314501 
Unclassified report 


Descriptors: (*Spacecraft, Pumps), (*Pumps, Liquefied 
gases), (*Liquefied gases, Hydrogen), Rocket motors, 
Reciprocating pumps, Materials, Environmental tests, Design, 
Auxiliary power plants. 


A summary is given of research and development progress 
on the study, design, and testing of an experimental liquid 
pump for flight vehicle systems. Program aims are: 
(1) materials selection, (2) mechanical design and manufacture 
of a piston-type pump, (3) testing of pump performance 
throughout the quality range of 0 to 100% at a pump inlet pres- 
sure of 3 atmospheres (absolute), (4) delivering a variable 
mass flow from 2 to 12 1b/hr at a discharge pressure of 1200 
psia throughout the entire inlet quality range, and (5) testing 
toward an objective of 300 hours of operation on one piston 
and cylinder. (Author) 


AD-601 017 
OTS Price $6.60 


Div. 12, 8 


International Electric Corp., Paramus, N. J. 
TEST REPORT OF SEATTLE TEST PROGRAM III (STP II) 
465L/MINUTEMAN INTEGRATION TESTING, 
Technical documentary rept., Jul 62-Jan 63 
by G. R, Fraser Nov 63, 68p 
Contract AF19 626 8 
ESD TDR63 347 
Unclassified report 


Descriptors: (*Systems engineering, Weapon systems), 
(*Guided missiles, Ground support equipment), (*Test 
methods, Ground support equipment), Test equipment (Elec- 
tronics), Compatibility, Checkout equipment, Checkout pro- 
cedures, Specifications, Standardization. 


GUIDED MISSILES - Division 12 


This test program demonstrates the ability of 465L equip- 

ment to operate successfully in the Minuteman environment, 
Test directives, written in conjunction with the Boeing Company, 
were prepared as were the integrated test specifications. The 
complete test program was integrated in Boeing's STP III 
master schedule, The net results obtained prove the compat- 
ibility of the equipment. However, several 465L deficiencies 
were noted and appropriate action taken, On the whole, tests 
were completed in accordance with expected results. (Author) 


AD-601 033 
OTS Price $5.60 


Div. 12, 14 


Rubber Lab., Mare Island Naval Shipyard, Vallejo, Calif. 
DEVELOPMENT OF SEALS FOR ADVANCED-DESIGN 
POLARIS LAUNCHING SYSTEM. 
Progress rept. no. 1. 
1 Jun 64, 54p 
RLMINS 8 6 

Unclassified report 


Descriptors: (*Guided missile launchers, seals (Stop- 
pers)), (*Rubber seals, Guided missile launchers), (*Syn- 
thetic rubber, Rubber seals), Guided missiles (Underwater- 
to-surface), Gas seals. 


Seals made from neoprene rubber were developed for use 

in the launching system of advanced-design Polaris missiles. 
The function of the seals is to contain the gas pressure in the 
annular space between the missile and the tube during launch- 
ing. Ten different cross-sectional contours were studied by 
tests on reduced-size seals, and the contour best meeting the 
requirements for load versus clearance and sealing ability was 
selected for large scale testing. Seals of the selected contour 
and neoprene stock were manufactured and installed in the 57 
inch-ID Peashooter launch tube at San Francisco Naval Ship- 
yard. The seals functioned very satsifactorily during a trial 
launching of a dummy Polaris missile. 


AD-601 036 
OTS Price $1.75 


Div. 12, 7, 8 


Sylvania Electric Products, Inc., Buffalo, N. Y. 
DETAILED TEST REQUIREMENTS FOR WS-133B MINUTE- 
MAN MAINTENANCE GROUND EQUIPMENT, FIGURE A 
14217 TEST SET, ELECTRICAL POWER AN/GSM-121, 
EVALUATION TEST PROGRAM. 
30 Apr 64, 62p SEP Doc00 264997 
Contract AF04 694 261 

Unclassified report 


Descriptors: (*Guided missiles, Ground support equip- 
ment), (*Ground support equipment, Maintenance equipment), 
(*Maintenance equipment, Guided missiles), (*Test sets, 
Specifications), Military requirements, Test methods, 
Environmental tests, Performance (Engineering), Checkout 
equipment. 


This document describes the evaluation tests to be per- 
formed on the electrical power AN/GSM-121 test set, pro- 
poses a sequence for conducting these tests, and defines the 
extent of testing and the level at which each test will be per- 
formed. While this document outlines test methods and objec- 
tives, it does not contain detailed test procedures. (Author) 


AD-601 072 
OTS Price $1.00 


Div. 12 


Aerospace Corp., Los Angeles , Calif. 

LAUNCH WINDOWS FOR ORBITAL MISSIONS, 

by A. H, Milestead, 1 Apr 64, 34p TDR269 4550 10 6 
Contract AF04 695 269 

SSD TDR64 31 


Unclassified report 
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AD-601 457 
OTS Price $4.00 


Div. 12, 8, 20 


Hughes Aircraft Co., Fullerton, Calif. 
RADIATION EFFECTS ON GUIDED MISSILE ELECTRONIC 
EQUIPMENT, 
Final technical rept., no. 1, 15 Jul 63-15 Jan 64, 
by J. E. Bell. 15 Jan 64, 271p, HAC FR64 17 41 
Contract NOw63 0486d 
Unclassified report 


Descriptors: (*Guided missiles, Electronic equipment), 
(*Radiation damage, Guide missile components), Reliability 
(Electronics), Design, Thin films (Storage devices), Semi- 
conductor devices, Silicon, Rectifiers, Resistors, Transistors, 
Circuits, Diodes. 


Included in this investigation are: (1) electron and gamma 
correlation and a definition of the laboratory environment; 

(2) radiation effects on thin film devices, bulk semiconductor 
integrated devices and circuits, silicon controlled rectifiers, 
resistors, and the correlation of transistor response with 
electrical parameters; (3) general circuit hardening tech- 
niques, and the development of a silicon controlled rectifier 
equivalent model for radiation prediction techniques; and (4) 
radiation effects on nonlinear circuits employing silicon con- 
trolled rectifiers, four layer diodes, trigisters, and gate turn- 
off switches. (Author) 


GUIDED MISSILES - Division 


AD-601 509 
OTS Price $0.50 


Div. 12, 2 


Foreign Tech. Div., Air Force Sysiems Command, 
Wright-Patterson AFB, Ohio. 
NEW DATA ON MARS-1, 
28 May 64, 9p 
FTD TT64 237; TT 64 11770 
Unclassified report 


Edited trans. of Stiinta si Tehnica (Rumania) 1963 
fv. 19) no. 2, p. 40-41. 


Descriptors: (*Space stations, Mars probes), (*Mars probes, 
Space stations), Satellites (Artificial), Interplanetary 
trajectories, Celestial mechanics, Instrumentation, 
Telemetering data, Space environmental conditions, 
Spacecraft, Space probes, USSR. 


Mars-l(Interplanetary station): General description of the 
interplanetary trajectory, instrumentation and telemetering 
data concerning space environmental conditions. 
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INSTALLATIONS AND CONSTRUCTION - Division 13 


The.plastic buckling of cylindrical shells under axial com- 
pression is studied analytically and experimentally. Attention 
is given to both the nonlinear and nonconservative aspects of 
the stress-strain relation. The effect of unloading is investi- 
gated in an exact manner for a hinge model which is proposed 
and in both an exact and an approximate manner for a geomet- 
rically perfect shell. Thirty tests are reported on cylindrical 
shells of 2024-T4 aluminum with radius to thickness ratios of 
120 through 10 and length to radius ratios of 0.20 to 7. 
Specimens were prepared with three different types of end 
conditions and were tested either through a ball and socket 
arrangement or flat ended between smooth bearing blocks. 

A simple (j sub 2) incremental theory gives results very 
close to j sub 2 deformation theory and does predict both 
buckling strength and the geometry of buckling for thick and 
moderately thick shells. (Author) 


AD-601 511 
OTS Price $1.50 


Div. 13 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
POLAR STRUCTURES, SPECIFICATIONS FOR THE NCEL 
WANIGANS. 
Technical note, 
by G. E, Sherwood. 11 June 64, 53p 
Proj. Y F015 11 01 144, 
NCEL N596 
Unclassified report: 


Descriptors: (*Shelters, Polar regions), (*Polar regions, 
Shelters), Specifications, Heating, Ventilation, Fuel tanks, 
Sleds, Portable. 


A family of wanigans was developed to provide portable 
shelters for use in polar regions. These wanigans are of two 
types: sled wanigans are mounted on cargo sleds for trail use; 
portable camp wanigans are built with a skid system for 
limited movement around a camp or work area. All of the 
wanigans are 20 feet long and 8 feet high. Both types are made 
in standard 8-foot widths for assembled air shipment, and in 
extra-wide 10-foot widths for flexibility in interior arrange- 
ment. Standard accessories for the wanigans are: a heating 
and ventilating system, an electrical harness, and a side- 
mounted fuel tank. This technical note contains the specifi- 
cations for the wanigans presented in NCEL R-309, Polar 
Structures - NCEL Family of Wanigans. (Author) 


AD-601 529 
OTS Price $0.50 


Div. 13 


Naval Research Lab., Washington, D. C. 

AN IMPROVED VACUM PNEUMATIC SYSTEM FOR FILLING 
LARGE DRY CHEMICAL FIRE EXTINGUISHERS, 

by H. B, Peterson, R. L. Gipe, R. L. Tuve and J. W. Porter. 
19 Apr 64, 16p 

NRL 6076 


Unclassified report 


Descriptors: (*Fire extinguishers, Maintenance), 
Chemicals, Pneumatic systems, Powders, Vacuum cleaners, 


Centrifuges, Separation, Gas filters, Maintenance equipment, 
Vacuum apparatus. 


An improved vacuum pneumatic conveying system has been 
developed for filling dry chemical fire extinguishers of 150 Ib 
and larger capacity. It features more rapid filling and elimi- 
nates the lifting and dumping of cans, with its attendant dust 
nuisance, The main components are a 1-1/2-horsepower 
industrial type vacuum cleaner and an especially designed 
separator cap which fits on the fill-cap threads and serves to 
separate the powder from the conveying air stream. Three 
different separator caps have been designed for three large 
extinguisher types presently used at military activities. De- 
sign variations are necessary in order to achieve the proper 


balance between powder-transfer rate to the extinguisher and 
carryover of powder to the vacuum cleaner, which varies ac- 
cording to the differing geometries of the extinguisher shells. 
A powder-transfer rate of 0.40 pound per second was main- 
tained during the fill cycle, and the amount of carryover re- 
claimed in the vacuum-cleaner bag was 2.0 percent or less. 
In using this system, the powder is drawn directly from the 
shipping cans on the ground, elevated, and placed into the 
extinguisher with little effort. The lack of dusting during the 
operation makes it possible to charge these extinguishers 
indoors. (Author) 


AD-601 541 
OTS Price $3.00 


Div. 13 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 
CATERPILLAR TRACK CRANES, HOISTING, HAULING, AND 
SPECIAL MACHINERY FOR CONSTRUCTION AND INSTAL- 
LATION WORK: SELECTED PARTS. 
by L. I, Kozlovskii and M. D. Tushnyakov. 18 May 64, 187p 
FTD TT64 150; TT 64 11774 

Unclassified report 


Trans. of mono. Krany Nagusenichnom Khodu. Pod'emno- 
Transportnye i Spetsyal'nye Mashiny dlya Stroitel'nykh i 
Montazhnykh Rabot, no. 2, Moscow, 1963, p. 1-138. 


Descriptors: (*Hoists, Tracked vehicles), Handling, Earth- 
handling equipment, Booms, Design, Specifications, Drives, 
Hydraulic systems, Pneumatic systems, Electrical equip- 
ment, Transmissions, Gears, Cable assemblies, USSR 


-The designs and parameters are given for caterpillar cranes 
with the mechanical, electrical, and diesel-electrical drives 
being used for loading-unloading, installation, and special 
works, ‘The report encompasses the basic nomenclature of 3 
to 75 ton lifting capacity caterpillar cranes manufactured by 
Soviet industry. The report includes cranes which were pre- 
viously manufactured and which are widely used, as well as 
cranes whose models were tested and which were recom- 
mended for serial production. Information is given about the 
purpose of the cranes, a brief discription of their design, 
detailed technical characteristics, cable-rigging diagrams, 
the electric, kinematic, hydraulic, and pneumatic diagrams, 
as well as the summary tables containing basic technical 
data of caterpillar cranes. The description of each crane 
includes its operations, variations of a combination of them, 
as well as variations of rigging by additional forms of 
changeable equipment. (Author) 


AD-601 544 
OTS Price $3.00 


Div. 13, 26 


Foreign Tech. Div., Air Force Systems Command, Wright- 
Patterson AFB, Ohio. 

STRUCTURAL DAMPING IN PERMANENT JOINTS, 

by N. G, Kalinin and Yu. A. Lebedev. 1 May 64, 199p 

FTD TT63 755; TT 64 11782 


Unclassified report 


Unedited rough draft trans. of mono. Konstruktsionnoe 
Dempfirovanie v Nepodvizhnykh Soedineniyakh, Riga, 1960, 
169p. 


Descriptors: (*Joints, Damping), (*Damping, Metal joints), 
Structural parts, Elasticity, Friction, Riveted joints, Dynam- 
ics, Vibration, Resonance, Beams (Structural), Loading 
(Mechanics), Compressive properties, Oscillation, Couplings. 


Factors causing damping of vibrations of any system are: 
influence of the medium in which the vibrations are performed 
(aero- and hydrodynamic damping), internal friction in the 
material and, finally, friction in supports and couplings. It has 
at present become entirely clear that in the overwhelming 
majority of cases the most important role is played by friction 
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MATERIALS (NON-METALLIC) - Division 14 


14. MATERIALS (NON-METALLIC) 


AD-600 901 
OTS Price $0.50 


Div. 14 


American Oil Co,, Whiting, Ind. 

DEVELOPMENT OF NONFLAMMABLE HYDRAULIC FLUID. 

Bimonthly progress rept. no, 1, 1 Apr-1 Jun 64 

by K, R, Bunting, A. M, Dobry, E, A, Swakon, P, C, Vienna 

and L, W. Mixon. 1 Jun 64, 6p 

Contract NObs90267, Proj. SROO1 03 01, Task 606 
Unclassified report 


Descriptors: (*Hydraulic fluids, Flammability), 
(*Flammability, Hydraulic fluids), Materials, Storage, 
Handling, Toxicity, Hazards, Synthesis (Chemistry), 
Polymerization, Corrosion inhibition, Sea water, Contamina-~ 
tion, Plastics, Vinyl plastics, Polyethylene plastics, 


Phosphorus compounds, Aircraft carriers, Hydraulic systems, 


Sodium compounds, Hydroxides. 


The development of a water-base hydraulic fluid which (1) 
yields a fire-resistant non-aqueous residue, (2) is compatible 
with materials of construction and sea-water contamination, 
(3) satisfactorily lubricates shipboard pumps, (4) presents no 
unusual storage or handling problems, and (5) exhibits no 
toxicological hazards under conditions of use is described, 
Five-pound batches of four commercial chemicals were 
purified by distillation. Diethyl vinylphosphonate was 
synthesized and polymerized to yield a polymer of 1145 molec- 
ular weight. Polyethylene grease (1800 molecular weight) was 
chlorophosphonated, hydrolyzed, and neutralized with sodium 
hydroxide to yield a water-soluble salt containing 15.5% 
phosphorus, Static tests showed a 10% solution of this product 
in water to be somewhat corrosive to steel and copper and non- 
corrosive to aluminum and galvanized steel. (Author) 


AD-600 905 
OTS Price $1.00 


Div. 14, 31 


United States Rubber Co., Wayne, N. J. 

PROTECTIVE COATINGS FOR DEEP SUBMERGENCE 
VESSELS, 

Quarterly rept. no. 1, 18 Feb-18 May 64, 

by D, C. MacDonald and A, S, Glowacki. 28 May 64, 39p 
Contract NObs90246, Proj. SRO0O7 03 04, Task 1008 


Unclassified report 


Descriptors: (*Moistureproofing, Ship structural compo- 
nents), (*Ship structural components, Moistureproofing), 


(*Laminated plastics, Ship structural components), Laminates, 


Water, Pressure vessels, Underwater, Diffusion, Membranes, 


Plastic coatings, Elastomers, Rubber coatings, Glass textiles, 


Films, Reinforcing materials, Polymers, Equations, Pene- 
tration, Tests, Data, Coatings. 


Reviews of technical literature on diffusion theory, diffusion 
properties of gases (water vapor) in polymers, diffusion meas- 
urements, the effects of moisture on resins and resin/glass 
laminates and mechanisms of water absorption were carried 
out. Two methods for determining the diffusion constants for 
moisture in polymers have been adapted to the requirements of 
the project. The diffusion constants for a number of candidate 
materials have been measured and others are in progress. 
Some have already been eliminated from further consideration 
and replaced by new materials suggested by our findings to 
date and by recent literature. A number of the polymers under 
consideration appear to be capable of effective performance as 
coatings for the control of water vapor diffusion into a laminate 
wall, A theoretical basis for the design of deep submergence 
wall structures for controlled moisture permeation has been 
outlined. The relative humidity of the atmosphere within the 
vessel and thermal gradients in the wall significantly alter the 
normal diffusion pattern. (Author) 


81 


AD-600 907 
OTS Price $3.60 


Div. 14, 12 


Space Sciences Lab., General Electric Co., Philadelphia, 
Pa, 

LEADING EDGE AND NOSE CAP MATERIALS-PYROLYTIC 
GRAPHITE, 

by H. Morgan. 30 Jun 61, 34p SVE-M125-142 

Contract AF04 647 269 


Unclassified report 


Descriptors: (*Re-entry vehicles, Refractory materials), 
(*Pyrolytic graphite, Aerodynamic heating), Boost-glide 
vehicles, Nose cones, Graphite, Thermal stresses, 
Fatigue (Mechanics), Thermodynamics, Wind tunnel tests, 


A fatigue test of one grade of pyrolytic graphite at room 
temperature is described, and the resulting preliminary S-N 
curve.is presented. This is the first such data obtained as 
far as is known, Also described is a test of pyrolytic graphite 
hemispheres in the Janus Arc Tunnel, a unique facility which 
can simulate closely glide re-entry heating. The thermo- 
dynamic capability of both the tunnel and the material was 
thereby demonstrated, (Author) 


AD-600 915 
OTS Price $1.25 


Div. 14, 2,4 


Naval Civil Engineering Lab., Port Hueneme, Calif, 
HARBOR SCREENING TESTS OF MARINE BORER 
INHIBITORS - IV. 

by T. Roe, Jr. and H. Hochman, 13 May 64, 44p 
Task Y R005 07 01 007 

NCEL R301 


Unclassified report 


Descriptors: (*Wood, Preservation), (*Marine borers, 
Pest control), (*Pesticides, Marine borers), Impregnation, 
Toxicity, Creosote, Tar, Chemicals, Sea water, Naval shore 
establishments, Piers, Harbors, 


The laboratory is exposing wood panels impregnated with . 
various materials to determine their resistance to attack by 
marine borers, The report lists the results of harbor tests of 
treated panels removed from exposure between 15 August 1962 
and 15 August 1963, It also lists all treated panels which have 
been exposed for one year or more which have shown no attack 
or very slight amounts of attack. (Author) 


AD-601 038 
OTS Price $0.75 


Div. 14, 4 


West Virginia Pulp and Paper Co., Charleston, S, C, 
ADSORPTION - DESORPTION PROPERTIES OF SORBENTS. 
Bimonthly progress rept. no. 3, 19 Mar-18 May 64 
by A, W. Loven and F, J. Vermillion. 4 Jun 64, 24p 
Contract DA18 035AMC106(A) 

Unclassified report 


Descriptors: (*Adsorption, Materials), (*Carbon, 
Adsorption), Viscose, Fibers, Coal, Porosity, Nitrogen, 
Organic phosphorus compounds, Hysteresis, Thermodynamics, 
X-ray diffraction analysis, Laboratory equipment. 


Adsorption and desorption isotherms of nitrogen at 77.7 K 

are reported for an activated viscose carbon fiber felt. The 
surface area is comparable to that of a previously studied 
activated carbon fiber made from Fortisan, but higher than 

that of a sample of coal base granular carbon, also previously 
studied (See AD-430 569), Pore distribution analysis shows 
that the viscose felt has much less volume in pores in the 
40-1000A radius range than the others. Adsorption and desorp- 
tion isotherms of dimethyl methylphosphonate, DMMP, are 
reported for 25 C for all three sorbents mentioned and for 35 C 
for the viscose felt. Total micropore volumes determined from 
the nitrogen and DMMP isotherms are reported for the three 
sorbents discussed. Smaller values are obtained with DMMP 
in all cases suggesting that screening of DMMP from certain 
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MATERIALS (NON-METALLIC) - Division 14 


of the thermoplastic binder fiber by means of heat and pressure. 
The experimental design, which is of a two-level factorial type, 
is discussed, along with some preliminary results on the 

effects of some processing variables. (Author) 


AD-601 175 Div. 14 
OTS Price $0.50 


Vermont Univ., Burlington. 
THE DEVELOPMENT OF A SIMPLE, SELF-CONTAINED 
AND REPRODUCIBLE STRAND TEST, 
Technical memo, no. 230 
by John O, Outwater and Michael R, Yendrzeski. 12 Jun 64, 
10p 
Contract Nonr3219 01 
Unclassified report 


Descriptors: (*Fibers (Synthetic), Tensile properties), 
(*Test equipment, Pressure vessels), Halocarbon plastics, 
Casting, Test methods. 


A self-contained contig device was developed to make 
strand tests with ten units simultaneously cast under constant 


tension. They are all cured at the same temperature and the 
ends of the strands are so contoured that they will fit into 
adapters in Instron jaws to give rapid and reproducible tensile 
results. This apparatus minimizes the role of the operator 
and reduces several of the variables associated with the 
present ASTM strand test. The standard deviation is less 
than 6%. (Author) 


AD-601 217 Div. 14, 4 
OTS Price $1.10 


Smith (A.O.) Corp., Milwaukee, Wis. 
GLASS SURFACE CHEMISTRY FOR GLASS FIBER REIN- 
FORCED PLASTICS, 
Progress rept. no. 3, 1 May-31 May 62, 
31 May 62, 9p 
Contract NOw62 0679c 
Unclassified report 


Descriptors: (*Composite materials, Bonding), (*Glass 
textiles, Surface properties), (*Plastics, Reinforcing 
materials), Surface-active substances, Fibers, Adhesives, 
Tensile properties, Test methods. 


Work was directed toward establishing test procedures for 
wetting evaluation by the captive bubble procedure and dry 
bond strength by the butt-joint tensile test. Bond life by the 
flat plate test was also measured. Two types of glass surfaces 
and two surface treatments were studied. The glass surfaces 
were (a) chemically cleaned and (b) contaminated. The surface 
treatrhents were (a) 0.5% A-1100 in water and (b) none. The 
captive bubble trials for degree of wetting indicated a signifi- 
cant difference in contact angle measurements between 
chemically cleaned and contaminated surfaces, with and with- 
out A-1100. Bond strength studies with the butt-joint tensile 
test indicated poor reproducibility, Further refinements of 
the specimen mounting fixture and the resin curing procedure 
indicated improvement in this test. Bond life studies by the 
flat plate test showed early failure of the contaminated and 
chemically cleaned surfaces without A-1100. (Author) 


AD-601 239 Div. 14, 2, 16, 31 
OTS Price $2.50 


Prevention of Deterioration Center, NAS-NRC, Washington, 
D.C. 
MARINE BORERS AND FOULERS-THEIR GROWTH AND 
CONTROL, 
comp, by Richard W. H, Lee. 26 Jul 63, 114p, 
PDC S63 035, PDL48427 

Unclassified report 


Descriptors: (*Bibliographies, Fouling), (*Fouling, 
Bibliographies), (*Marine borers, Bibliographies), (*Bibliog- 
raphies, Marine borers), Marine biology, Degradation, 
Inhibition, Marine borers, Bacteria, Aquatic animals, Growth, 


This compilation represents the resuts of a literature 

search conducted among documents collected at the Prevention 
of Deterioration Center.Library on the subject of marine 
boring and fouling organisms and their control. The bibliog- 
gaphy of over 900 references is organized into two sections, 
viz. (1) marine boring organisms and (2) marine fouling 
organisms. In the section on fouling organisms, emphasis is 
placed on animal foulers and certain bacteria, (Author) 


AD-601 249 Div. 14, 32 
OTS Price $12.00 


Prevention of Deterioration Center, NAS-NRC, 
Washington, D.C, 

THE AGING OF NATURAL AND SYNTHETIC RUBBER 
AND RUBBER PRODUCTS, 

Annotated bibliography 

comp, by Hans Janecka, Feb 64, 169p 

PDC S64 002, PDL50728 


Unclassified report 


Descriptors: (*Bibliographies, Rubber), (*Rubber, 
(Aging (Materials)), (*Aging (Materials), Bibliographies), 
Abstracts, Degradation, Fungus deterioration, Synthetic 
rubber, Tropical deterioration, 


This annotated bibliography of over 900 references on 

the preservation of rubber, lists research reports from 
the major rubber companies, the armed services, civilian 
government agencies, and other sources, 


AD-601 264 Div. 14, 17 
OTS Price $21.00 


Air Force Materials Lab., Research and Technology 
Div., Wright-Patterson AFB, Ohio. 
SUMMARY OF THE (7th) REFRACTORY COMPOSITES 
WORKING GROUP MEETING VOLUME I, 
by L, N. Hjelm, Darrell R, James, and C, S, Lee. 
Nov 63, 356p 
Proj. 7381, Task 738103 
RTD TDR63 4131 V1 
Unclassified report 


Descriptors: (*Composite materials, Refractory mate- 
rials), (*Refractory materials, Symposia), (*Refractory 
coatings, Symposia), Refractory metals, Flame spraying, 
Refractory metal alloys, Bonding, Coatings, Re-entry 
vehicles, Tantalum alloys, Temperature control, Tungsten, 
Silicides, Nitrides, Foils, Heat shields. 


Contents: 

Improved processing techniques provide application versa- 
tility for Vought's high temperature oxidation resistant 
coating systems, by W, L. Aves, Jr.; 

Activities of Chromalloy Division in the development of 
coatings for refractory metals, by Martin Epner; 

Silicide coatings for tantalum-base alloys, by H, R, Ogden; 

High-temperature protective coatings for refractory metals: 
Part I, Development of oxidation resistant coatings for re- 
fractory metals, by L, Sama; Part II, Experimental study 
of factors important in the protection of tungsten above 
1900 C, by C, D, Dickinson 

Research in protective coatings for refractory metals, by 
P, J, Chao 

High temperature protective coatings developments, by 
J. E, Burroughs 

Evaluation of coated refractory metal foils, by A. R, Stetson 

Development and evaluation of refractory metal coatings, by 
R, L, Halise 
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MATERIALS (NON-METALLIC) - Division 14 


AD-601 282 
OTS Price $2.60 


Div. 14 


Prevention of Deterioration Center, NAS-NRC, Washington, 
D.C. 
BIBLIOGRAPHY ON PROPERTIES AND DEGRADATION OF 
POLYETHYLENE THEREPHTHALATE AND METHYL 
METHACRALATE POLYMERS. 
comp. by Richard W. H. Lee. Dec 61, 28p PDC S61 037, 
PDL42278 

Unclassified report 


Descriptors: (*Polyester plastics, Degradation), (*Acrylic 
resins, Degradation), (*Bibliographies, Polyester plastics), 
(*Bibliographies, Acrylic resins), Plastics, Physical 
properties. 


A bibliography of 243 items listed by PDC accession number. 


AD-601 283 
OTS Price $2.60 


Div. 14, 2, 16 


Prevention of Deterioration Center, NAS-NRC, Washington, 
D.C. 
BIBLIOGRAPHY ON MARINE BORING ORGANISMS AND 
THEIR CONTROL. 
comp. by Richard W, H. Lee. 26 Jul 61, 24p PDC S61 022, 
PDL49724 

Unclassified report 


Descriptors: (*Marine borers, Bibliographies), 
(*Biliographies, Marine borers), Larvae, Ship structural 
components, Preservation, Insect control, Degradation, 
Marine biology. 


The bibliography contains 222 entries on shipworms and 
their control. 


AD-601 284 
OTS Price $1.10 


Div. 14 


Prevention of Deterioration Center, NAS-NRC, Washington, 
D.C. 
BIBLIOGRAPHY ON AGING OF NATURAL AND SYNTHETIC 
RUBBER AND RUBBER PRODUCTS IN STORAGE. 
23 May 61, 7p PDC S61 016, PDL49379 

f Unclassified report 


Descriptors: (*Rubber, Bibliographies), (*Aging (Materials) 
Bibliographies), (*Bibliographies, Rubber), (*Bibliographies, 
Synthetic rubber), Storage, Materials. 


AD-601 285 
OTS Price $1.10 


Div. 14, 16 


Prevention of Deterioration Center, NAS-NRC, Washington, 
D.C. 
BIBLIOGRAPHY ON DEGRADATION OF POLY(VINYL 
CHLORIDE) BY SOIL MICROORGANISMS. 
3 Mar 61, 9p PDC S61 007, PDL42283 

Unclassified report 


Descriptors: (*Polyvinyl chloride, Degradation), (*Poly- 
vinyl chloride, Bibliographies), (*Bibliographies, Polyvinyl 
chloride), (*Microorganisms, Degradation), Plastics, Fungus 
deterioration, Bacteria, Soils. 


A bibliography of 60 items listed by PDC accession number. 
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AD-601 286 
OTS Price $1.10 


Div. 14, 7 


Prevention of Deterioration Center, NAS-NRC, Washington, 
D.C. 
BIBLIOGRAPHY ON POLYETHYLENE SHEATHED 
CABLES. 
3 Feb 61, 8p PDC S61 003, PDL 42275 
Unclassified report 


Descriptors: (*Electric insulation, Bibliographies), 
(*Bibliographies, Electric insulation), (*Polyethylene plas- 
tics, Electric insulation), Electric cables, Telephone lines, 
Coatings. 


AD-601 287 
OTS Price $1.10 


Div. 14, 20 


Prevention of Deterioration Center, NAS-NRC, Washington, 
D.C. 
BIBLIOGRAPHY ON RADIOACTIVE ISOTOPES AS TOOLS 
FOR DETERMINING SMALL CHANGES IN COMPOSITION AND 
STRUCTURE OF MATERIALS, | 
Dec 61, 7p PDC S61 038, PDL 42574 

Unclassified report 


Descriptors: (*Radioactive isotopes, Tracer studies), 
(*Tracer studies, Bibliographies), (*Bibliographies, Tracer 
studies), Materials, Degradation, Test methods, Radiography. 


A bibliography of 32 items listed by PDC accession number. 


AD-601 288 
OTS Price $1.60 


Div. 14, 16 


Prevention of Deterioration Center, NAS-NRC, 

Washington, D, C, 

BIBLIOGRAPHY ON MICROBIOLOGICAL DETERIORATION 
OF PAINT FILMS, 


14 Jun 61, 17p PDC S61 018, PDL42279 
Unclassified report 


Descriptors: (*Bibliographies, Paints), (*Paints, Degra- 
dation), (*Degradation, Microbiology), Coatings, Fungus- 


proofing, Fungicides, Tropical tests, Protective treatments, 
Materials, Microorganisms, 


AD-601 289 
OTS Price $1.10 


Div. 14, 13, 32 


Prevention of Deterioration Center, NAS-NRC, Washington, 
D.C, 
REFERENCES PERTAINING TO RESISTANCE OF CABLE 
INSULATION AND JACKETING MATERIAL TO RODENT 
ATTACK, 
comp. by Richard W. H. Lee. 10 Dec 62, 7p PDC S62 056, 
PDL45841 

Unclassified report 


Descriptors: (*Bibliographies, Pest control), (*Electric 
insulation, Protective treatments), (*Bibliographies, Electric 
cables), *Rodenticides, Electric insulation, Degradation, 
Insect control. 


The bibliography lists 48 titles concerned with the control 
of rodent attack on cable insulation. 
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MATERIALS (NON-METALLIC) - Division 14 


Descriptors: (*Optical equipment, Degradation), (*Optical 
equipment, Bibliographies), (*Bibliographies, Optical 
equipment), (*Microorganisms, Degradation), Optical 
materials, Fungus deterioration, Bacteria, Abstracts, 


An annotated bibliography of 38 items concerning the occur- 
rence and effects of microorganisms on optical equipment, 
A subject index is included, 


AD-601 307 
OTS Price $1.60 


Div. 14 


Prevention of Deterioration Center, NAS-NRC, 
Washington, D. C, 
SELECTED LITERATURE REFERENCES ON CRITICAL 
RELATIVE HUMIDITIES FOR CORROSION-AND FUNGUS- 
FREE STORAGE, 
comp, by Richard W, H, Lee. 2 Aug 62, 12p 
PDC S62 038, PDL44499 
Unclassified report 


Descriptors: (*Corrosion inhibition, Bibliographies), 
(*Bibliographies, Corrosion inhibition), (*Fungus 
deterioration, Storage), (*Humidity, Storage), Fungi, 
Textiles, Materials, Corrosion, Tropical deterioration, 


A bibliography is given including 93 references on critical 
relative humidities for corrosion-and fungus-free storage. 


AD-601 309 
OTS Price $3.60 


Div. 14, 16 


Prevention of Deterioration Center, NAS-NRC, 
Washington, D, C. 
BIBLIOGRAPHY ON RESISTANCE OF PLASTICS TO 
MICROORGANISMS, INSECTS, RODENTS AND OTHER PESTS, 
comp. by Richard W, H, Lee. 10 Oct 62, 33p 
PDC S62 044, PDL45268 

Unclassified report 


Descriptors: (*Plastics, Degradation), (*Bibliographies, 
Plastics), (*Microorganisms, Plastics), (*Bibliographies, 
Pest control), Materials, Fungus deterioration, Bacteria, 
Pest control, Rodents, Insects, 


A bibliography of approximately 250 items listed by 
general subject and PDC accession number, 


AD-601 310 
OTS Price $1.60 


Div. 14, 2, 16 


Prevention of Deterioration Center, NAS-NRC, 
Washington, D.C, 
FOULING BY MARINE ANIMALS AND ANTIFOULING 
METHODS, 
comp by Richard W, H, Lee. 16 Oct 62, 12p 
PDC S62 049, PDL49705 
Unclassified report 


Supplements PDC Search no, 60-013, Bibliography on 
Marine Bio-Deterioration. 


Descriptors: (*Bibliographies, Fouling) (*Fouling, 
Bibliographies), Aquatic animals, Marine biology, 
Antifouling, Degradation, Inhibition, Pesticides, Antifouling 
coatings, Marine borers, 


This bibliography of 95 research reports contains both 
foriegn and domestic references, Some of the subjects of 
these reports are (1) fouling organisms, (2) antifouling 
coatings, (3) other antifouling protective measures, and 
(4) distribution and ecology of fouling aquatic animals. 


AD-601 337 Div. 


OTS Price $3.00 


14, 25 


General Dynamics/Astronautics, San Diego, Calif. 
THERMOPHYSICAL PROPERTIES OF PLASTIC 
MATERIALS AND COMPOSITES TO LIQUID HYDROGEN 
TEMPERATURE (-423F). 
Rept. for Jul 62-Feb 64 
by James F, Haskins, Malcolm D. Campbell, Julius Hertz, 
and Joseph L. Percy. Jun 64, 177p 
Contract AF33 657 9160, Proj. 7381, Task 738103 
ML TDR64 33P1 

Unclassified report 


Descriptors: (*Plastics, Thermal properties), (*Composite 
materials, Cryogenics), (*Cryogenics, Plastics), Thermal 
conductivity, Thermal expansion, Specific heat, Liquefied 
gases, Hydrogen, Space environmental conditions, Liquid 
rocket propellants, Laminated plastics, Laminates, 
Propellants. 


The primary objectives of the program were to select a 
series of plastics and composites by a survey of the Aerospace 
Companies, most likely to be used for cryogenic applications, 
and to determine the thermophysical properties of these 
materials from -423 to 75F. This information is required for 
use in the design of current and proposed missiles and space 
vehicles which utilize cryogenic propellants or are exposed 

to the cryogenic conditions of a space environment, Existing 
room temperature test methods for the determination of 
specific heat, thermal conductivity and thermal expansion were 
modified so that measurements could be made at tempera- 
tures down to -423F, Seventeen materials were evaluated. 
Thermal conductivity measurements on laminated materials 
parallel to a continuous reinforcement were as much as four 
times as high as measurements made normal to the rein- 
forcement, The use of higher conductivity reinforcements 
resulted in higher conductivity laminates, Thermal expansion 
measurements on laminated materials showed that in the 
direction normal to the reinforcement, the component with the 
largest coefficient of thermal expansion has the greatest 
influence on the overall expansion, In directions parallel to 
the reinforcement, the expansion of the higher modulus com- 
ponent controlled the overall expansion. (Author) 


AD-601 344 
OTS Price $0.50 


Div. 14, 25 


General Electric Co., Schenectady, N. Y. 

INFLUENCE OF STRESS CORROSION ON STRENGTH OF 
GLASS FIBERS. 

Bi-monthly progress rept. no. 1 

by D. L. Hollinger. 20 May 64, 19p 

Contract Nonr4486 00X 


Unclassified report 


Descriptors: (*Glass textiles, Tensile properties), 
(*Corrosion, Glass textiles), Fibers (Synthetic), Stresses, 
Fatigue (Mechanics), Failure (Mechanics), Water vapor. 


The program aims to elucidate the chemical or physical 
processes which influence the measured strength of glass 
fibers after they have been formed from the melt. Specifically, 
it is concerned with the effects of stress corrosion reactions 
which involve water vapor from the atmosphere or whatever 
other sources are available to the reacting species in the 
glass. The principal experimental technique is a systematic 
investigation of static fatigue, or delayed failure of single 
virgin fibers in tension under various environmental conditions. 
Preliminary considerations and results are given. (Author) 
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MATERIALS (NON-METALLIC) - Division 14 


AD-601 424 Div. 14, 4, 25 
OTS Price 3.50 


Little Arthur D, Inc., Cambridge, Mass. 
THERMODYNAMIC AND KINETIC STUDIES FOR A 
REFRACTORY MATERIALS PROGRAM, 
Rept. for 1 Jan 63-29 Feb 64 
ed by T, A, McClaine. Apr 64, 237p 
Contract AF33 616 7472, Proj. 7350, Task 735001 
ASD TDR62 204P3 
Unclassified report 


Descriptors: (*Refractory materials, Thermodynamics), 
(*Reaction kinetics, Refractory materials), (*Zirconium 
compounds, Chemical reactions), (*Hafnium compounds, 
Chemical reactions), Borides, Carbides, Oxides, 

Hafnium, Nitrides, Specific heat, Heat of formation, 
Spectroscopy, Lithium compounds, Halides, Electron 
diffraction analysis, Chemical equilibrium, Heat of solution, 
Oxidation, Fluorination, Electrical conductance, Crystal 
lattice defects. 


Work presented includes: preparation of borides and 
carbides; low temperature heat capacity measurements on 
HfB2, HfC and hafnium metal; estimation of entropies at 
298K for ‘refractory diborides, nitrides, carbides, and oxides 
from high temperature heat content data; current status of 
heats of formation of the borides and carbides from oxygen 
and fluorine bomb calorimetry; and studies proving the 
feasibility of the matrix isolation technique for spectroscopy 
of high temperature molecules through studies on the Lithium 
halides. Status of electron diffraction, equilibria, and heat 
-of solution studies of the hafnium and zirconium halides is 
presented. Kinetic studies completed on the oxidation and 
fluorination of the hafnium and zirconium carbides and 
diborides are presented in detail. From ac and de electrical 
conductivity studies on tetragonal ZrO2, a model of the 
defect structure is devised and oxygen diffusion in ZrO2 is 
calculated. (Author) 


AD-601 445 | Div. 14, 17 
OTS Price $0.50 


Aeronautical Materials Lab., Naval Air Engineering Center, 
Philadelphia, Pa. 
ADDITIONAL STUDIES IN THE DEVELOPMENT OF AN AC- 
CELERATED TEST FOR THE CORROSION PROTECTION 
VALUE OF ORGANIC COATINGS, 
Final rept., 
by R, L, Abbott. 16 Jun 64, 4p 
NAEC AML 1951 

Unclassified report 


Report on Accelerated Test for Corrosion Protection Value 
of Organic Coatings, Development of PAN 12-61, 


Descriptors: (*Organic coatings, Test methods), (*Corrosion 
inhibition, Organic coatings) Test equipment, Pigments, 
Protective treatments, Aluminum alloys, Paint primers, 
Plastic coatings, Finishes, Zinc compounds, Salt spray tests, 
Fatigue (Mechanics), Chromates, Epoxy plastics, 


AD-601 497 Div. 14 
OTS Price $1.00 


Naval Civil Engineering Lab., Port Hueneme, Calif. 
PREMIXED HOT ASPHALT PAVING MIXTURE, 
by J. A. Bishop. 27 Apr 64, 33p 
Proj. YFO15 15 02 114 
NCEL R305 
Unclassified report 


Descriptors: (*Asphalt, Runways), (*Pavements, 
Asphalt), Maintenance, Mixtures, Colloids, Specifications, 
Naval shore establishments, Concrete. 


A premixed, prepackaged combination of fine aggregate 

and emulsified asphalt was developed for patching runways 
and other pavement surfaces. Coarse aggregate is added 

in the field while the mixture is heated to remove water from 
the emulsion. The mixture was tested in the laboratory and 
in field tests at NAS, Alameda, California and NAAS,,. Fallon, 
Nevada. The material, prepared according to specifications, 
was obtained commercially. The tests showed that when the 
coarse aggregate was added during the field heating-and- 
mixing cycle as recommended, the patching material was 
high-quality and could be handled like conventional asphaltic 
concrete. (Author) 


AD-601 535 Div." 14 
OTS Price $5.00 


Midwest Research Inst., Kansas City, Mo. 
THERMOPHYSICAL PROPERTIES OF THERMAL 
INSULATING MATERIALS, 
Rept. for 1 Feb 61-19 Jan 62, 15 Jan-15 Dec 63 
by J. B. Loser, C, E. Moeller, and M, B. Thompson, 
Apr 64, 362p 
Contract AF33 657 10478, Proj. 7381, Task 738103 
ML TDR64 5, ASD TDR62 215 rev. 
Unclassified report 


Descriptors: (*Thermal insulation, Handbooks), Data, 
Cryogenics, Ceramic materials, Compressive properties 
Materials, Melting, Elasticity, Powders, Foams, Rubber, 
Wood, Thermal conductivity, Thermal expansion, Plastics, 
Fibers, High temperature research, Thermal diffusion, 
Specific heat. 


This handbook is a compilation of thermophysical prop- 
erty data of insulating materials, which can be used in both 
cryogenic and high-temperature applications. Thermal 
conductivity, linear thermal expansion, specific heat, total 
normal emittance, thermal diffusivity, and compressive 
strengths are plotted with respect to temperature. Density, 
melting point, continuous service temperature, typical 
available form, and modulus of elasticity are given in 
tabular form in a General Properties Table. The data list- 
ing is arranged on the basis of two principles; first, alpha- 
betically, and then by form (powders, foams, multiple layers, 
etc.), Various experimental methods for determining 
thermal properties are described and their accuracies are 
indicated, The other sections also included in the handbook 
are: Glossary of Synonyms and Trade Names, Conversion 
Factors, References, and Author Index. (Author) 


AD-601 555 Div. 14, 1 
OTS Price $1.00 


Air Force Materials Lab., Research and Technology Div., 
Wright-Patterson AFB, Ohio. 

PLASTICS IN THE AIR FORCE, 

by D. L, Schmidt and R, C. Tomashot. Apr 64, 34p 

Proj. 7340, Tasks 734001 and 734003 

ML TDR64 76 


Unclassified report 


Descriptors: (*Heat-resistant plastics, Mechanical proper- 
ties), (*Aircraft equipment, Heat-resistant plastics), Compos- 
ite ma‘erials, Structural properties, Ablation, Aerospace 
planes, Spacecraft, Aircraft, Air Force, Guided missiles. 


Plastic materials possess many unique properties, which 

are being used effectively in Air Force applications. Of partic- 
ular importance are their high-temperature, structural, elec- 
trical and ablative properties. This report describes the 
utilization of such properties 11 various airborne and aerospace 
applications, A look into the future reveals that materials. 
requirements are becoming ever more demanding. Plastics 
with new and improved capabilities are thus required. Some of 
the newly formulated research goals designed to yield these 
plastics of the future are reviewed. (Author) 
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MATERIALS (NON-METALLIC) - Division 


posites, or sprayed ceramic coatings. Testing procedures 
were adjusted for each class of materials to emphasize 
particular performance characteristics. (Author) 


AD-601 675 
OTS Price $2.00 


Div. 14, 25 


Illinois Univ., Urbana. i 
DEFECT STRUCTURE FERROELECTRICS (DIELECTRIC 
AND STRUCTURAL INVESTIGATIONS OF FERROELECTRICS 
POSSESSING DEFECT STRUCTURES). 
Technical rept. no. 1, Sep 61-May-64. 
by V. J. Tennery. 20 Jun 64, 73p 
Contract Nonr1834 38 
Unclassified report 


Descriptors: (*Ferroelectric materials, Dielectric 
properties), (*Ferroelectric crystals, Crystal lattice defects), 
(*X-ray diffraction analysis, Ferroelectric materials), 
Crystal structure, Sodium compounds, Strontium compounds, 
Carbonates, Niobium compounds, Oxides, Gravimetric 
analysis, Temperature, Thermal expansion, Electrical prop- 
erties, Ceramic materials, Piezoelectric materials, Anti- 
ferroelectricity, Hysteresis, Symmetry (Crystallography), 
High temperature research, Phase studies, Solid solutions. 


The dielectric and X-ray structural properties of the system 
NaNb03-Sr0.5Nb03 were determined from the end member 
NaNb03 to the limit of the solid solution at Na0.50Sr0.25Nb03. 

A ferroelectric phase was found to exist in this system beyond 
a concentration of 10 mole percent of SrNb206. No distinct 
morphotropic phase boundary between this ferroelectric phase 
and the antiferroelectric phase of NaNb03 was observed. The 
crystalline symmetry of the perovskite sub-cell of pure NaNb03 
was determined as a function of temperature using CuK (alpha) 
radiation. The sub-cell symmetries of the compositions studied 
in the system were determined as functions of temperature. 

It was determined that the ferroelectric phase in this system 
possesses a multiple cell perovskite structure which is 

related to the antiferroelectric structure of pure NaNb03. The 
weak superstructure lines exhibited in the X-ray patterns of 
NaNb03 and these solid solutions vanished when the perovskite 
3 7-cell edge attained a value of 3.941A. 


AD-601 677 
OTS Price $1.00 


Div. 14, 4 


Olin Mathieson Chemical Corp., New Haven, Conn. 
DEVELOPMENT OF NONFLAMMABLE HYDRAULIC 
FLUIDS AND LUBRICANTS, 
Bimonthly progress rept. no. 4, 18 Apr-17 Jun 64, 
by E. H. Kober, H, F. Lederle, and G, F, Ottmann. 
24 Jun 64, 38p 
Contract NObs90092 
Unclassified report 


Descriptors: (*Hydraulic fluids, Flammability), 
(*Lubricants, Flammability), *Organic nitrogen compounds, 
*Organic phosphorous compounds, Synthesis (Chemistry), 
Stability, Viscosity, Wear resistance, Lubrication, Solubility, 
water, Reduction (Chemistry). 


A number of mixed substituted trimeric and tetrameric 
(arylamino-polyfluoroalkoxy) phosphonitriles were prepared. 
A typical representative of this new class of compounds, 
bis(N-methylanilino)-hexakis(1,1-di H-trifluoroethoxy) 
phosphonitrile, passed the hydrolytic stability test of specifi- 
cation MIL-H-19457A and gav2 also excellent results in the 
Falex wear test. Another representative, bis(N-methylani- 
lino)- tetrakis (1,1-di H-trifluoroethoxy) phosphonitrile, gave 
viscosities approaching those of the same specification. 
Catalytic reduction of trimeric bis(p-nitrophenyl) phos- 
phonitrilate afforded bis(p-aminophenyl) phosphonitrilate in 
excellent yield. Ethoxylation of the latter resulted in the 
consumption of 10.8 moles of ethylene oxide per amino-group 
to give a water soluble material having potential for use in 
water ‘ase hydraulic fluids. Representatives of the novel 
class of arylthio-polyfluoroalkoxy phosphonitriles were 
synthesized but were found to display slow hydrolytic instabil- 
ity and poor lubricity. (Author) 
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AD-601 122 
OTS Price $0.50 


Div. 15, 18 


RAND Corp., Santa Monica, Calif. 
SOLVABLE NUCLEAR WAR MODELS, 
by Norman C. Dalkey. Apr 64, 20p RM 4009 PR 
Contract AF49 638 700, Proj. RAND 
Unclassified report 


Descriptors: (*Nuclear warfare, Models (Simulations), 
(*Game theory, Nuclear warfare), (*Stragetic warfare, 
Command and control systems), (*Nuclear weapons, 
Damage), Programming (Computers), Matrix algebra. 


This report deals with an aggregated, two-sided war game, 

one of several designed to study the use of abstract models for 
strategic planning. A payoff function for the war game is de- 
fined making use of an assumption of increasing concern as a 
critical level of damage is approached, A very simple, one- 
weapon version of the central nuclear war game has an analytic 
solution, indicating the existence of a stable (equilibrium) 

point in pure strategies if each side has a nonegligible counter- 
force capability. (Author) 


AD-601 125 
OTS Price $0.50 


Div. 15, 20, 25 


RAND Corp., Santa Monica, Calif. 
INTEGRAL EQUATIONS WITH DIFFERENCE KERNELS ON 
FINITE INTERVALS, 
by A, Leonard and T, Mullikin, Jun 64, 19p 
RM3942PR 
Contract AF49 638 700 Proj. RAND 
Unclassified report 


Descriptors: *Integral equations, *Function, *Integral 
transforms, Neutron transport theory, Electromagnetic 
waves, Refraction, Complex numbers, 


In this Memorandum the author presents a technique for the 
solution of certain integral equations, on a finite interval of 
the real line, that arise in the theories of neutron transport, 
radiative transfer, gas dynamics, and electromagnetic wave 
refraction, The kernels in the equations studied are functions 
of the difference of the arguments and involve an exponential 
factor, Existence, uniqueness, and computational aspects 

are considered, (Author) 


AD-601 126 
OTS Price $1.00 


Div. 15, 25 


RAND Corp., Santa Monica, Calif. 
TRANSFORMATION-THEORETIC PROBLEMS IN VARIANT 
FIELD THEORY. Il: LAGRANGIAN CLASSES ADMITTING AN 
r-PARAMETER INVARIANCE GROUP, 
by Dominic G, B. Edelen, Jun 64, 39p RM4052PR 
Contract AF49 638 700, Proj. RAND 

Unclassified report 


Descriptors: (*Field theory, Transformations (Mathe- 
matics)), *Special functions (Mathematical), *Differential 
geometry, *Groups (Mathematics), Partial differential 
equations, 


This Memorandum presents a study of the most general 
Lagrangian functions for which the field equations of variant 
field theory are such that the geometric object fields com- 
prising the dependent variable set are invariant under a finite 
continuous group of coordinate transformations. The argu- 
ments are based on the concept of a geometry class. This 
enables the results to be cast in as general a context as 
possible yet allowing the derivation of specific systems of par- 
tial differential equations whose solution manifolds span the 
class of admissible Lagrangian functions. (Author) 


MATHEMATICS - Division 


AD-601 138 
OTS Price $0.50 


Div. 15, 18 


RAND Corp., Santa Monica, Calif. 
GAMES AND SIMULATIONS 
by Norman C, Dalkey. Apr 64, 20p P2901 
Unclassified report 


Report of a talk presented at the ARPA BM/BMD 
Dueling Meeting on Simulations, 30-31 January 1964, 
conducted at the Institute for Defense Analyses, 
Washington, D. C, 


Descriptors: (*Game theory, Armed forces operations), 
(*Models (Simulations), Armed forces operations), (*War- 
fare, Military strategy), Optimization, Damage, Kill 
probabilities, Operations research, Nuclear warfare, 
Model theory. 


The prevailing pessimism concerning the usefulness of 
game theory for military analysis is premature, and the 
time has arrived for a second look. The advantage in a game 
theoretic analysis of a military problem are large. These 
include the possibility of dealing with a wide spectrum of 
strategic possibilities, the explicit inclusion of the basic 
two- (or many- ) sidedness of military conflicts, and the 
opportunity for optimization. However, for some time to 
come, game theoretic analysis cannot be expected to deal 
with the staggering complexity of large-scale military 
engagements. Progress will be made primarily with highly 
simplified models. As a result game theoretic studies will 
need supplemental unpacking and testing. Imbedding 
abstract games in a family of models whose aggregated 
solutions are refined and evaluated by more detailed simula- 
tion appears to be one promising direction. (Author) 


AD-601 141 
OTS Price $1.00 


Div. 15, 26, 32 


RAND Corp., Santa Monica, Calif. 
SCHEDULING IN PROJECT NETWORKS, 
by D. R, Fulkerson, Jun 64, 35p RM4137PR 
Contract AF49 638 700 
Unclassified report 


Descriptors: (*Operations research, Scheduling), 
(*Scheduling, Operations research), (*Linear programming, 
Management planning), Optimization, Economics, Com~ 
binatorial analysis, Set theory. 


Problems that involve a schedule or timetable of projected 
operations or jobs occur frequently in operations research. 
Three such scheduling problems were discussed in this 
survey. Each of these problems poses a question about a 
finite partially ordered set of jobs, a question that can, in 
each case, be reformulated in terms of flows in acyclic 
directed networks, Solution procedures for each problem are 
described, (Author) 


AD-601 150 
OTS Price $2.75 


Div. 15, 7 


Center for Operations Research, Mass. Inst. of Tech., 
Cambridge. 

PARTIALLY OBSERVABLE MARKOV PROCESSES, 
Technical rept. no, 4 

by J. David R, Kramer, Jr. Apr 64, 146p 

Contract Nonr1841 87 


Unclassified report 
Rept. on Research in the Control of Complex Systems. 


Descriptors: (*Statistical processes, Theory), (*Mathe- 
matical prediction, Decision theory), (*Linear systems, 
pate he eee, Automata), Moments, Statistical 
unctions, Vector analysis, Matrix algebra, Programming 
(Computers), Operations research. 
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bilities and probability densities defined by the zero-crossing 
points of an envelope process are similar to the corresponding 
probabilities and probability densities defined by the zero- 
crossing points of an associated Gaussian process. At present 
none of the probabilities or probability densities can be derived 
explicitly by analytical methods. The standard deviations of 
the zero-crossing intervals are also presented. In the case 

of the associated Gaussian process, the correlation coefficient 
for two successive zero-crossing intervals is presented. The 
first moments of the probability densities are compared with 
the exact theoretical values. All the other experimental results 
are compared with theoretical approximations. The statistical 
dependence between two successive axis-crossing intervals is 
investigated. (Author) 


AD-601 236 
OTS Price $0.75 


Div. 15 


Midwest Research Inst., Kansas City, Mo. 
APPROXIMATE SOLUTIONS OF NON-LINEAR DIF- 
FERENTIAL EQUATIONS, 
Technical documentary rept., 9 Jan 63-24 Jan 64. 
by Wyman G. Fair. Apr 64, 23p 
Contract AF33 657 10652, Proj. 1523, 152301 
SEG TDR64 25 
Unclassified report 


Descriptors: (*Numerical analysis, Nonlinear differential 
equations), (*Nonlinear differential equations, Numerical 
analysis), (*Differential equations, Numerical analysis), 
Continued fractions, Bessel functions, Series, Special 
functions (Mathematical), Polynomials, Functions. 


The main feature of this report is development of recursion 
relations which can be used to compute the main diagonal 
Padé approximations to the solution of the Ricatti equation 
with rational coefficients. Convergence of these approxi- 
mations for a limited class of solutions is discussed along 
with giving a number of examples and applications of the 
theory. (Author) 


AD-601 329 
OTS Price $0.50 


Div. 15 


RAND Corp., Santa Monica, Calif. 
SOME VARIATIONAL PROBLEMS INVOLVING RETARDED 
ARGUMENTS, 
by T. A. Brown, Jun 64, 19p RM 4114PR 
Contract AF49 638 700 
Unclassified report 


Descriptors: (*Control systems, Optimization), (*Control, 
Automatic), (*Calculus of variations), Transformations 
(Mathematics), Differential equations, Difference equations, 
Dynamic programming, Numerical analysis, Integrals. 


Variational problems involving a retarded argument have 
direct applications to automatic control systems, This 
Memorandum observes that if the integrand of an initial-type 
variational problem is itself a sum of functions, each of which 
depends on just one retardation of the argument, then the 
problem may be immediately transformed into one which in- 
volves no retardation, and thus the difficulties involved in 
solving differential-difference analogues of Euler's equation 
may be avoided. It is demonstrated that although the inte- 
grands typical of control problems are not usually of this type 
they can sometimes be approximated fairly closely by inte- 
grands which are, and thus the method may be of direct 
practical use, (Author) 


MATHEMATICS - Division 15 


AD-601 346 
OTS Price $1.50 


Div. 15, 8 


California Univ., Berkeley. 
CONTRIBUTIONS TO THE THEORY AND APPLICATIONS 
OF PERIODIC SURFACES, 
Technical rept. 
by Otto Plaat. May 64, 55p 
Contract Nonr222 88 Proj. NR041 255 
Unclassified report 


Descriptors: (*Perturbation theory, Operators 
(Mathematics), (*Frequency, Oscillation), (*Oscillators, 
Synchronization (Electronics), (*Coupling circuits, 
Oscillators), Functional analysis, Differential equations, 
Real variables. 


Contents: 

Regularity conditions for a class of linear operators on 
periodic functions Entrainment of frequency. Synchronization 
of coupled oscillators. 


AD-601 366 
OTS Price $1.00 


Div. 15 


RAND Corp., Santa Monica, Calif. 

UPSETS IN ROUND ROBIN TOURNAMENTS, 
by D, R. Fulkerson, Jun 64, 31p RM4112PR 
Contract AF49 638 700 


Unclassified report 


Descriptors: *Game theory, *Matrix algebra, Inequalities, 
Linear programming. 


Considered is a round robin tournament in which each 

player plays one game with every other player, and assume 
that each game ends in a win for one of the players. The re- 
sults of such a tournament can be recorded in a square (0, 1)- 
matrix T = (t sub ij) by setting t sub ij = 1 or 0 according as 
player i defeats or loses to player j, and t sub ii=0. This 
Memorandum studies the class of all tournament matrices 
having prescribed row sums r sub 1 < r sub 2<... < r subn. 


In particular, simple constructions are given for two specific 
matrices in this class. 


AD-601 392 
OTS Price $0.75 


Div. 15 


Cruft Lab., Harvard Univ., Cambridge, Mass. 
ON THE CONJUGATE POINT CONDITION FOR THE 
CONTROL PROBLEM, 
by J. V. Breakwell and Yu-Chi Ho, 26 Mar 64, 29p 
Cruft TR441 
Contract Nonr1866 16, Proj. NR372 012 
Unclassified report 


Descriptors: (*Control systems, Optimization), (*Linear 
systems, Control), (*Nonlinear systems, Control), *Calculus 
of variations. 


In this report the conjugate point condition was derived in 

the classical calculus of variations from a control-theoretic 
point of view. The relationship of conjugate poi 1t condi*ion 

to relative minimum in optimal control problem was discussed. 
(Author) 


AD-601 420 
OTS Price $1.00 


Div. 15 


Columbia Univ., New York 
OCCUPATION TIME PROBLEMS IN THE THEORY OF 
QUEUES, 
by Lajos Takacs. 15 Apr 64, 3lp CU 44 64Nonr266 59MS 
Contract Nonr 266 59, Proj. NR042 205 

Unclassified report 





~eqoid yey} UMOYS ST 3] “poyuoserd osTe ore sossoooid jo 
sodA} yjOq Jo sTeAIojuy Bulsso10-o10z 94} But’ 9ou0D s}[Nsor 
TeyWoull1edxe mou sulog ‘sessaooid ueTssneD jo sedojaaue 
pue sessedoid uefssney yj0q Jo sTeAIojUy Bulsso10-o10z oy} 
SujuUIs0UOD S}[NSaI [¥O1}o100Y} OUIOS SozITeIOUES roded sty IL 


*S[OpOUl [vOTJeUIoy}eW ‘stsATeue 
Teo}1oumny ‘suofjoung ‘AyJsueq ‘soT1es 1amog ‘SULIOJ 

-suvl} [e1Ze1jzUy ‘suotyenbs [erZequy, ‘suopjouny Teonsyvis, 
‘ATIqeqoig, ‘(A10ey], ‘sesseoord yeorsyejg,) :s10j;dt10seq 


ylodar porjissepoug 
6Z0TT LS9 S€ay eID 
OILAV LVWI £9 TAD dog ‘bg Une ‘TeuTeYy *f *y Aq 
*ydor [eoyuyoo T, 
“Sassa00ud NVISSNvD 


4O SHdO TSANG AO S'TVAUDLNI DNISSOUD-OUTZ 
‘PW ‘e1ouryeg ‘*AyUQ suTydoy suYyor ‘*quT UojIeg eTATIeD 


0S°T$ 9°Id SLO 

ST “Ald T€éz2 T09-aVv 
*SjeU UOT}BOTUNUTIUIOD jo 

AI09Y} 84} PeTTed st YOTYM suIeTqoId MoT sjtod-Aueu st yYOTUM 
PIely MoU IoyjyeI B Sessnos{p j1ed pIly} oY “passnosqp st 
(xf1yeUl JINOITO IO) xTIJeu jos 4nd & BuTzTTeeI Jo AyIsseoeu oy} 
ueyL *ydei3 1voUuT] e uy syyed jo sotjzedoid oy jo uoTer0[dxo 
YA BSuyj1e4s Aq sy1omjou ZuTyoyIMs of syder3 reauUT] Jo u0y 
-vordde oy} sessnostp 31ed puodes oyy, *1oynduloo [ez1Ztp e Aq 
pezAyTeue oq ued yYIOMjoU dATSSed & YONS ‘se[NUIIOJ [eOTZOTOdo} 
jo osn 04} Ag “pIely Sty} Uy Joord osyoord pur [eULIO; 4SITy 

94} ST 9104 UaATS SBZuTTdnoo Tenynul ynoyyIM syIOMjoU oATSSed 
jo suoyjounj Iojsuet} JO Se[NULIO} TedTZoTodo} 94} 10; Jooid oy 
*SYLOMJOU [BOTI}OOTS Jo StsATeue uy posn ore sydei3 reouT, MOY 
SMOYS j.Led 4SITJ BY, :sjred sory} OJUT popTATp s] 1eded styy, 


*(sreynduiog) But 

-weiZ01g ‘s1oyndui0o ,ey{3Iq ‘erqeBte xtIyeW ‘suleysAs uoTyeo 
-TUNUIWIOD ‘S}IMOITO BuTYyd}IMg ‘syYIOMjoU TeOTIjOeTY *(SsuIe}sAS 
ievouyy ‘AZojodoy,) ‘(sorydery ‘sy1omjeN,) %s10}dT10seq 


yloder poTyisse[oup, 
¥00 SZ 66VE ‘fold ‘A80ZZOOWV6EO 9EVA }eIIUOD 
£02 ISO dost ‘p9 1dy *epodew *m Aq 
"SLAIN 
NOILVOINNWWOO GNV SHHOMLAN DNIHOLIMS ‘SHHOMLAN 
TVOMLOATA OL SHdVUD UVANIT JO NOLLVOI'Iddv 
“euBqif ‘STOUTTT] JO “ATUL ‘*qeT BOUSTOS peyeUTPIOOD 


SL°%$ 99d SLO 


0€ ‘2 ‘S “ST “AIC L6T T09-dvV 


(zoyyny) 

*peprAoid sy} [01jU00 Ie[NButs oy} IOJ BpNUIIo; yOT[dxe ue 

pue peayiep Jo [O1jU0D pue IOTABYyoq Ie[NBuls oy} ZuTuTE}O Jo 
suveUl OY, *[O1JU00 Te[NZuts Aq poureA03 AtTeurtydo oq Aeur 
SOTQVIIVA [O1JUOO OY} JO JUopuedopuT ATWOTTdxe. nq ‘seTqeTreA 
9384S OY} UT OFJeIpenb soorpuT souvUTOZIEd 03 yoofqns ueyM 
synduy ofdy[nu yyIM suroysAs Areuotyejs ‘Ivouty *poure}qo sem 
suloysAs JO SSBTO [NJosNn & IOJ [O1}UOO Ie[NZuts Tewydo oy 


‘uotyer1odo ofdizinw ‘(ZuyrecuyZuq) couvul1ojieg ‘sor1ojoofer |, 
‘jorjUOD ‘(sopyeuoyzyeW) suoTJeUIIOJsUBI] ‘stsATeue TeUOT} 
-oung ‘eiqeZTe xt1yeW ‘ueyuoyTueY ‘(suoTenbe [eTjueressIG 
‘suotqoid onjea Arepunog,) *(surojsAs [o.1j]U0D ‘suleysAs 
IvouTT,) ‘(uoTezTuIdO ‘surezsAs [01jJU0D,) %s.103d110Ss0q 


yode. peryisse[ouyn 
00 SZ 66VE “fold ‘ASOZZOON VEEN 9EVA RIOD 
66TU 
Iso dpe ‘p9 ady ‘ap ‘TeIqog ‘WW pue Jeryoy *y *yY Aq 
*“SNALSAS LAANI 
-ILTAW ‘UVANIT YOI NOLLN'TIOS UVTNDNIS TVWILdO 
*BUBgIN ‘STOUTTTI JO *ATUN ‘*qeT GOUSTOg poyeUTpP.100D 


GL°0$ 991d SLO 


ST “AIG LLT 109-dV 


(zoyyny) *sulToj-3AeM 

Areryiqare Aq poyoxe syromjou 4.10d-u ZutAreA-ouit} ‘xopduroo 
IO} POUTE}O Jey} JO OSVO JULTILAUT-OUT} OY} 0} UOTJEZITeTOOdS 
94} Sem poAo,dule UoT}IpuOoD BuTYyoyeu feulTjdo oY], *IOTARYaq 
}MOATO Tenjoe Jo UOTJeTASpP 9} Jo Sornsveu Jo juTOdMATA 
GAT}Ov.I}e ATOATIINJUT OY} WIOIJ poyUssoId OTe SOOTIJeU BSOUL 
*SOOLI}JCUI BUT.I9}}e0S STSeq-93e}[0A pue STSeq-jJUSIINO 94} 4}0G 
WOIJ JOUUCU PIVMIOJ-JYSTVI}S B UT poUTe}O SVM XTIJeU BuT104 
-JeOs pozT[VUlIoU oY], *pessnostp 910M xTIjeul But1933e0s pozt 
-[e19ues sty} Jo setj1edo1d Areyuouls[e 94} JO oUIOS pUe SspeOT 
yiod-u xe,duioo 0} peztTeuliou sem xTI}eUl Bul10}4e0s Oy, 


*stsh[eue 10,00, ‘suoTyenbe [eTjUeIEsFIp TetjIed 

‘SuOTJELIvA JO SnINOTeD ‘sioquinu xeTduloD ‘sjUer1INd 91140eT A 
‘aS3ez[0A ‘S}NOITO ‘syIOMpON *(ZuTIEWeVOS ‘eIqeSTe xII1yeW x) 
‘(uoTyezZTUITIAO ‘SyIOMJOU TVOTI}OOT Asx) :sr1oydT1oseq 


yodel petyisseoun 
ACLOOOONVEFO 8ZVC WVIJUOD 
907U ISO dpe ‘¢9 ABW *teryoY *y “YH Aq 
*SHHOMLAN AVOT LUOd-u 
XFIMWOO OL GAZIIVWUON *XIULVW DONIUALLVOS AHL 
*euegqin *sTOuTTTI jo *ATUy) **qe'T BOUSTOS peyeuTp100y 


00:T$ 99TId SLO 


G2 ‘ST “AIC LST T09-dV 


(xoyjny) *reded 94} Jo pus 3y3 

ye UMOUS SBM YOTUM YdeIr3 Ivo9UT] & UT S901} B[qISssod [Te uTe}qo 
0} ST syyed Jo sesse{o Jo uoTyeoT[dde SutjsoroyuT Uy “suUOT} 

-oun} BUTYO}IMS UBATS Jo JOS & SOTJSTJVS YOTYM YIOAMJOU BuTYyO}IMs 
*O°s B SOZISeyUAS SUO USYM UMOUY 9q prnoys soTj1odord yons 
yey} Ivslo sty “yde1r3 reouT] oyqeredes-uou ‘pojyuetiouou e Ut 
S$90T}10A Jo ITed & usemjoq syyed ojqtssod [[e Jo Ss}stsuod ss¥TO 
yore oreym syuyed Jo ssejo & jo sotj1edoid 94} soars 1oded sty L 
*saoded teroaes Aq pessnostp uceq oavy Yydeis IvoUT] pewerto 
-UOU & UT S90T}.10A Jo ITed & useMjoq syyed jo sotjzedoad oy 


*stsouquds ‘suotjouny ‘(suotyeul1ojsuerl) Burd 
-deyw ‘A100y} yeg ‘soouenbes ‘szIndITO ‘(syLOMjyoU [eOT.1}007F 
*‘syMoaitoO ButyouMG,) *(ABopodoy, ‘sorydeiyH,) :s10jydt1oseq 


yoda. petyisse[oun 
ASLOOOONVEFO 8ZVA WeIyUOD 
ZIZu ISO dct ‘¢9 AvIN “epohe *M AG 
*"SHLVd JO SASSV'IO AO SAILUACOUd 
*eueqin ‘STOUTIT] JO *ATUn ‘*qe'T GOUSTOS poyeUTp100D 


0S°0$ 9911d SLO 


GZ ‘ST “Ald SST T09-CV 


(zoyyny) *uoTSNJUuOD sty} 

SAOTSAI 0} PEONPOIJUT 9IOM [OIJUOS T1OTIejsod & pu T1oTId 

B Jo sjdeouod oy “snondiquie oq 0} ynO sun} 4S00 peyoedxe 
UINUITUTUI JO UOT}OU oY} ‘IOAOMOY ‘perteptsUOod ST WeTqo1d To.1JUOD 
TeUuTULI9} Te1oUues e USYM “PIVMIOFYSTeI}s s} ZuTYOOUIS pue 
uoTjorperd ‘uopyeuly}se Jo suretqord 94} 0} sesseooid AcyIEW 
aiqearesgo Alretzed jo A004} 94} Jo uoTyeoT[dde oyL *ulojsAs 
9Y} JO 974s [VOTIST}e}S OY} SB 0} POTIOJoI Ss} pue setjtedoid eat} 
-CIO}I OTJST19}OV.IVYO UTe}IEO CARY 0} UMOYS SBM UOTOUNJ Aj[SUEp 
STYL *uoTouny Aysuep AzTTIqQeqord oy} Jo UOTJONporzUT oy} Aq 
pozATeue ApyuoTUeAUOD st ssoooid AoHIeW eTQeAresgo ATTeTVIed 
® yey} UMOYS SBM ZI “SUIOTGOId UOTsTOep [eTJUeNbes jo sse[O 
eSre] AI0A B JO STSATeUe OY} UT [NJosn Ss} [Opoul sty] “uoToUNy 
Aytsuep AyyIqeqord umouy ev Aq (u)x 9Fe}s 94} 0} pozeTOI ST 

(u)z uoTyearIesqo oY “peAresgo st (u)Z 10300A ke ynq ‘eTqQIssod 
you ore (u)x JO suOTJeATESgO yOTIG *(U)X 10}09A 9383S YFTM 
ssoooid Aoyrey Buys, 1epun ue Jo s}sTsuod [opoul oy “Oey 
-0q wla}sAs WOpueI JO pue SUOTJeAIESgO JOOJIedUIT Jo SsjeTjo 

au} JUNODNF OUT Soe} YOTYM Wsyshs OTUTeUAP SUIT} 9J0.1OSTP 

B JO [epoul & ST ssedoId AOYIeEW STQeATesqo Ayyetyred y 


SOILVNGUHLVW - ST YOTsTAId 





invariant class it is also minimax and admissible. The loss 
function in each problem is assumed to be a function 
(satisfying some mild restrictions) of the Mahalanobis 
distance between the two populations. 


AD-601 495 
OTS Price $12.00 


Div. 15, 26, 32 


Columbia Univ., New York, School of Engineering and 
Applied Science. 
ON FINDING THE AOQL's FOR A LARGE CLASS OF 
CONTINUOUS SAMPLING PLANS, 
Technical rept, no, 22 
by Leon S, White. 1 May 64, 170p 
Contract Nonr266 55 
Unclassified report 


Descriptors: (*Sampling, Quality control), (*Quality 
control, Sampling), (*Production control, Linear program- 
ming), Statistical analysis, Decision theory, Probability, 
Programming (Computers), Statistical tests, Graphics, 
Economics, 


Contents: 

The Class S sub c of Continuous Sampling Inspection Plans 
Formulation of the Unrestricted AOQL Problem 

Linear Programming Solutions 

Computational Results for H 106 Plans 

Formulation of Two Partially Restricted AOQL Problems 
A Cost Model and Conclusions 

Description of Some Continuous Sampling Inspection Plans. 


AD-601 521 
OTS Price $1.25 


Div. 15 


Electronic Defense Labs., Mountain View, Calif. 
ON STOCHASTIC PROCESSES AND THEIR 
REPRESENTATIONS, 
by Crosman Jay Clark. 24 Apr 64, 50p EDL M635 
Contract DA 36 039AMC00088E 
Unclassified report 


Descriptors: (*Stochastic processes, Theory), (*Mathemat- 
ical models, Stochastic processes), (*Statistical functions, 
Statistical processes), Statistical analysis, Time, Series, 
Probability, Real numbers, Set theory, Measure theory, 
Vector analysis, Graphics, Sequences. 


This report is concerned with the statistical modeling of 
physical systems and various mathematical statements or 
formulations of the models. Instead of giving the complete 
set of output-input pairs which characterize a physical 
system, one may give the odds that any specific output from a 
set of possible outputs will occur. This is called a statistical 
model of the system. Another form of the statistical model 
is to give the odds that at any specific time a certain value 
from a set of values will occur. This report examines both of 
these forms of statistical modeling. It sets up a general 
theory of stochastic processes which includes the theory of 
time series analysis and examines various mathematical 
representations of the general theory. (Author) 


AD-601 536 
OTS Price $6.60 


Div. 15 


Microwave Research Inst., Polytechic Inst. of Brooklyn, N. Y. 
OPTIMAL MULTIPLICATIVE CONTROL, 
by Ashok Bhojwani and Peter Dorato. Jun 64, 65p 
PIBMRI 1210 64 
Grant AF AFOSR453 63 
AFOSR 64 1119 
Unclassified report 


MATHEMATICS - Division 15 


Descriptors: (*Control systems, Optimization), (*Linear 
systems, Control), (*Differential equations, Numerical anal- 
ysis), Integration, Matrix algebra, Boundary value problems, 
Dynamic programming, Calculus of variations, Stability, 
Dynamics, Performance (Engineering). 


This study is concerned with the optimal control of systems 
whose dynamics are represented by n first order differential 
equations. The systems are linear and deterministic. The 
performance indices considered are (1) the mean squared 
error, (2) the regulator problem, and (3) the minimum time 
problem, Pontryagin's maximum principle is used to derive 
the optimization equations for each of the above problems. 
The general theory is illustrated by various first and second 
order examples. A short discussion of the problem of 
stability and singular control is included. (Author) 


AD-601 595 
OTS Price $0.50 


Div. 15, 25 


Aerospace Information Div., Washington, D. C. 

NUMERICAL METHOD OF INTEGRATING A SINGLE 

SYSTEM OF DIFFERENTIAL EQUATION OF HEAT AND MASS 
TRANSFER FOR THE CASE OF VARIABLE PHYSICAL 
CHARACTERISTICS, 

by P. P. Yushkov and L, I, Loginov. 
AID T64 27, TT 6411791 


1964 , 12p 
Unclassified report 


Trans. of paper presented at the Conference on Heat and 
Mass Transfer} Minsk, 1961 from[fezisy Dokladov i 
Soobshchenii na Soveshchanii po Teplo i Massoovmenu, 
Moscow, 196]. 


Descriptors: (*Heat transfer, Transport properties), (*Partial 
differential equations, Numerical methods and procedures), 
(*Numerical methods and procedures, Integration), Differential 
equations, Numerical analysis, Taylor's series, Functions, 
Difference equations, Boundary layer, USSR. 


AD-601 612 
OTS Price $0.50 


Div. 15, 32 


RAND Corp., Santa Monica, Calif. 
MAGIC, MATHEMATICS AND MYSTERY, 
by Richard Bellman. Jun 64, llp P2930 
Unclassified report 


This paper was prepared for presentation to the Joint 
Automatic Control Committee at Palo Alto, California, June 24, 
1964. 


Descriptors: (*Control, Theory), Cybernetics, Religion, 
Culture, History, Astronautics, Physics, Biophysics, 
Biology, Social sciences, Mathematics. 


This work presents some philosophical aspects of control 
theory through explanations of things magical, mathematical, 
and mysterious. 


AD-601 622 
OTS Price $2.00 


Div. 15 


Coordinated Science Lab., Univ. of Illinois, Urbana. 

TIME OPTIMAL CONTROL OF NON-LINEAR SAMPLED- 
DATA SYSTEMS, 

by Soe M, Win. May 64, 74p CSL R210 

Contract DA28 043AMC00073E - 


Unclassified report 


Descriptors: (*Nonlinear systems, Control systems), 
(*Control systems, Linear systems), (*Time studies, Opti- 
mization), (*Control, Time), Differential equations, Matrix 
algebra, Real variables, Determinants, Integration, Program- 
ming (Computers), Digital computers. 
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16. MEDICAL SCIENCES 


AD-600 910 
OTS Price $1.60 


Div. 16 


Visibility Lab., Univ. of California, San Diego. 
CONTRAST THRESHOLDS AS A FUNCTION OF RETAIL 
POSITION AND TARGET SIZE FOR THE LIGHT-ADAPTED 
EYE: Il, DATA SUPPLEMENT, 
by John H, Taylor. Feb 63, 16p SIO Ref63 3 
Contract NObs72092, Proj, 7621, Tasks 76222 and 
S F001 05 01 
Unclassified report 


Descriptors: (*Thresholds (Physiology), Statistical data), 
(*Target recognition, Adaptation (Physiology), (*Eye, 
Adaptation (Physiology), Vision, Position finding, Targets. 


An earlier report from this laboratory (AD-296 243) showed 
the manner in which the visual contrast thresholds for circular 
targets of uniform luminance were found to depend upon their 
position in the binoc lar visual field, This report constitutes 
a supplement to the previous paper, and contains the detailed 
experimental results which were summarized there. Details 
of the experimental procedure and of the data reduction 
technique may be found in the primary report, (Author) 

AD-600 916 Div. 16 
OTS Price $6.60 


Stanford Univ., Calif., School of Medicine. 
A STUDY OF IMMEDIATE SENSITIZATION BY ADSORP- 
TION OF ANTIGENS AND ANTIBODIES IN VITRO, 
Annual progress rept., 
by George A, Feigen. 1 May 64, 63p 
Contract Nonr225 46 
Unclassified report 


Descriptors: (*Antigen-antibody reattions, Absorption 
(Biological)), (Absorption (Biological)), (Antigen-antibody 
reactions), *Allergy, Antigens and antibodies, Velocity, 
Tissues (Biology), Clostridium tetani, Vaccines, Contraction, 
Muscles, Pharmacology, Drugs, Antibiotics, Toxins and 
antitoxins, Electrolytes (Physiology), Guinea pigs, Heart, 
Echinodermata. 


Contents: 

Velocity of sensitization of normal tissues with antiovalbumin 

Properties of non-spasmogenic principle (NSP) of tetanus toxin 
and of its corresponding equine antibody 

Pharmacological behavior of sea urchin toxin 

The effect of streptolysin on the release of humoral agents 
from guinea pig tissues in relation to the electrolyte content 
of the heart 


AD-600 941 
OTS Price $0.50 


Div. 16 


Mississippi Univ., Jackson, School of Medicine. 
PHARMACOLOGICAL STUDY ON CENTRAL SYNAPTIC 
SYSTEMS AFFECTING MOTOR FUNCTION, 

Annual progress rept., 1 May 63-30 Apr 64, 

by James D, Martindale and William C, Holland, 30 Apr 64, 


5p 
Contract DA18 108 405CML749 


Unclassified report 


Descriptors: (*Psychotropic agents, Biological assay), 
(*Biological assay, Psychotropic agents), Drugs, Pharma- 
cology, Motor reactions, Central nervous system, Nerve 
cells, Muscarine, Hyperglycemia, Atropine, Electroencepha- 
lography, Muscle relaxants, 


The effects of the drug BZ, a centrally acting atropine-like 
substance, on the electroencephalograms of conscious dogs 
was used as the criteria in the study of this drug and the 
evaluation of its antagonists. The animals were injected intra- 


MEDICAL SCIENCES - Division 16 


venously with BZ, followed one hour later by injections of 
possible BZ antagonists. Pipradol (Meratran) and methyl- 
phenidate (Ritalin) were the only two out of eight compounds 
tested that were effective in reversing the effects of BZ, The 
atropine-like effects of BZ blocked the effects of pilocarpine 
to increased saliva secretion. BZ produced a mild hyper- 
glycemia, similiar to that found in some isolated reports in 
the literature on the effects of atropine. 


AD~600 960 
OTS Price $2,25 


Div. 16, 


Radiation Biology Lab., College Station, Tex. 
CHRONIC WHOLE-BODY GAMMA RADIATION STRESS IN 
THE ALBINO RAT AND MOUSE, 
Annual progress rept., Mar 63-Jun 64 
by Sidney O, Brown, Apr 64, 99p 
Contract DA49 007md957, Proj. 188, Task 03-77 
Unclassified report 


Descriptors: (*Whole body irradiation, Radiation effects), 
(*Radiation effects, Whole body irradiation), *Hemopoietic 
system, Radiation sickness, Tolerances (Physiology), 
Radiological dosage, Dose rate, Rats, Mice. 


The recovery of the hematopoietic system following exposure 

of the whole animal to continuous and macrofractionated doses 
of gamma irradiation was studied, Following twelve weeks irra- 
diation exposure, all animals were placed in the control environ- 
ment and the recovery of the hematopoietic system evaluated, 
From this hematological data it is obvious that gamma irradia~ 
tion at a ratio of 40 or 50 r per day for periods of twelve weeks, 
total doses of 4200 and 3360 r, does not do sufficient permanent 
damage to interfere with complete recovery of the peripheral 
blood picture. Exposure of 12 weeks dose rates in excess of 50 
r per day would be necessary to produce sufficient damage to 
prevent recovery of the hematopoietic system, 


AD-600 977 
OTS Price $0.50 


Div. 16, 23 


Naval School of Aviation Medicine, Pensacola, Fla. 
THE RELATIONSHIP OF SMALL VISUAL ACUITY DEFECTS 
TO THE ABILITY TO COMPLETE FLIGHT TRAINING AND 
PERFORM IN OPERATIONAL FLYING, A TEN-YEAR 
PROGRESS REPORT. 
Rept, no, 2 
by Wayne L, Erdbrink and Robert E, Kinneman, 9 Apr 63, 
13p 
Proj. MR005 13 3001, Task 3 

Unclassified report 


Descriptors: (*Visual acuity, Pilots), (*Pilots, Visual acuity), 
(*Eye, Pathology), Vision, Aviation personnel, Air force 
personnel, Physical fitness, Performance (Human), Medical 
examination, Selection, 


At the end of a ten-year period, 116 men with small visual 
acuity errors have had an opportunity to complete flight 
training as a result of this study. Eighty-four of these 
actually completed training and have been designated naval 
aviators, The attrition rate in training and in the fleet 
compares quite favorably with what is seen overall in visually 
qualified subjects. There has been no attrition resulting from 
progressive myopia or other visual defects in any of the 
student aviators or first tour pilots of this group. Only four 
aviators from this study (4.9 per cent of those designated) have 
been grounded as a result of decreased visual acuity, and all 
of these had completed their obligated service prior to 
grounding. This evaluation indicates that student naval 
aviators with small visual defects are not compromised in 
their ability to become designated or complete their 

obligated service, (Author) 
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Unclassified report 


Report on Nuclear Warfare Aspects of Whole Body Ionizing 
Radiation. 


Descriptors: (*Radiation effects, Listeria monocytogenes), 
(*Listeria monocytogenes, Radiation effects), Radiological 
dosage, Mice, Gamma rays, Dose rate, Infectious diseases, 
Bacterial aerosols, Airborne, Lungs, 


The effects of continuous exposure to low dose rate gamma 
radiation on susceptibility to infection were investigated by 
determining the effects of such exposure on mice challenged 
with airborne Listeria monocytogenes. Following continuous 
exposure to low dose rate gamma radiation, the susceptibility 
of mice to airborne Listeria monocytogenes infection increased. 
Impaired clearance (mechanical removal or killing) of L, mono- 
cytogenes from the lungs of irradiated mice, at a short inter- 
val after infection, was demonstrated. The results indicated 
that both greater bacterial proliferation and delayed disappear- 
ance of the organism occurred in the organs of irradiated mice 
following sublethal aerosol challenge. Exposure to a lethal dose 
of the bacterial aerosol resulted in comparable proliferation 
rates in the organs of irradiated and non-irradiated mice, Ear- 
lier deaths were observed in the irradiated animals, (Author) 


AD-601 098 
OTS Price $1.10 


Div. 16 


Mount Sinai Hospital, New York, 
ADRENAL FUNCTION IN CENTRAL NERVOUS SYSTEM 
DISEASE, 
Final rept., 1 Jun 63-31 May 64, 
by Dorothy T. Krieger. 8 Jun 64, 8p 
Contract DA18 108AMC147A 
Unclassified report 


Descriptors: (*Adrenal glands, Nervous system diseases), 
(*Nervous system diseases, Adrenal glands), Physiology, 
Thalamus, Endocrine glands, Pituitary hormones, Rhythm 
(Biology), Secretion, Corticosteroid agents, Radiotherapy, 
Serotonin, Central nervous system. 


Evaluation of endocrine function has been performed in 35 
patients with disease involving the hypothalamus or pitiutary. 
Almost all of these patients presented with no clinical evidence 
of endocrinopathy. The most frequently found abnormality 

was an alteration of the pattern of the diurnal variation of the 
plasma 17-hydroxycorticosteroids (OHCS), This abnormality 
occurred in 16 of 18 patients with hypothalamic disease and 

6 of 12 patients with sellar disease, In 5 cases with abnormal 
curves who showed clinical improvement following radiother- 
apy, the pattern of diurnal variation of the plasma 17-OHCS 
became normal, whereas in 2 patients with abnormal curves 
who experienced no clinical improvement following radio- 
therapy the curves remained abnormal, Blood serotonin levels 
were decreased or immeasurable in 8 of 11 patients with 
hypothalamic disease and 4 of 8 patients with sellar disease. 
Patients with central nervous system disease outside the hypo- 
thalamic-limbic system area appear to have normal blood 
serotonin levels, The Metopirone test did not appear to be of 
great value in disclosing possible endocrine deficits in this 
group of patients. It was abnormal in only 2 of 17 patients 
with hypothalamic disease and 2 of 13 patients with sellar 
disease, (Author) 


AD-601 115 
OTS Price $0.75 


Div. 16 


Naval Radiological Defense Lab., San Francisco, Calif. 
CHROMOSOME ABNORMALITIES IN LIVER AND MARROW 
OF MICE IRRADIATED WITH FAST NEUTRONS, GAMMA-, 
AND X RAYS, EFFECT OF DOSE RATE, 
by P, C, Nowell, D, Craig, F, Matthews and L, J, Cole. 
21 Apr 64, 30p 
Proj. MRO005 08 5200, Task 3 
NRDL TR740 

Unclassified report 


MEDICAL SCIENCES - Division 16 


Descriptors: (*Chromosomes, Radiation effects), 
(*Radiation effects, Chromosomes), (*Radiological dosage, 
Genetics), (*Genetics, Radiological dosage), Anomalies, 

X rays, Gamma rays, Fast neutrons, Liver, Bone marrow, 
Sublethal dosage, Mice, Dose rate, 


Low dose rate irradiation with either gamma-rays or fast 
neutrons resulted in fewer chromosome abnormalities in liver 
and bone marrow than did comparable high dose rate irradia- 
tion with X rays or neutrons, Neutrons generally produced 
more aberrations than the low radiations, but a dose rate 
effect was apparent with both types of radiation, Unstable 
chromosome aberrations, as well as total aberrations, were 
reduced in the low dose rate groups, evidence for the action of 
an intracellular repair process, For both technical and theo- 
retical reasons, the liver and bone marrow are not ideal systems 
for quantitative studies of the effects of ionizing radiation on 
mammalian chromosomes. In a few mice, the clonal chromo- 
some changes provided a means of identifying myeloid cells 

in the liver preparations, Dividing diploid cells in both the 
marrow and liver showed the same chromosome change and 
were apparently derived from a common radiation-damaged 
ancestor. (Author) 


AD-601 165 
OTS Price $1.00 


Div. 16, 28 


Washington Univ., St. Louis, Mo. School of Medicine. 
THE EFFECT OF STRESSORS ON EEG ACTIVATION WITH 
PHOTIC STIMULATION. 
Final rept., 1 Aug 61-31 Jan 64, 
by John A, Stern and K, Gross. 9 Jun 64, 33p 
Contract DA49 193md2179 
Unclassified report 


Descriptors: (*Stress (Physiology), Electroencephalogra- 
phy), (*Electroencephalogy, Stress (Physiology)), (*Adaptation 
(Physiology), Vision), Stimulation, Photoreceptors, Photo- 
sensitivity, Visual perception, Auditory perception, Fatigue 
(Physiology), Psychoacoustics, Sleep, Noise, Light, Psycho- 
physiology, Diagnostic agents, Nervous system diseases, 
Metabolic diseases. ; 


The effects of various stressors upon EEG activity and per- 
ceptual processes, under conditions of intermittent photic 
stimulation between frequencies of 4-18 cps were investigated. 
The various stressors combined with photic stimulation include 
pulsating white noise, both in phase and out of phase with photic 
stimulation, sleep deprivation, and pharmacologically pro- 
duced respiratory alkalosis. Three aspects of the EEG re- 
sponse to photic stimulation were evaluated: degree of EEG 
activation; pattern of photic driving response; and level of 
alertness, as manifested by. EEG changes during recording. 
The method developed and employed for converting the fre- 
quency analysis of EEG data from analog to a digital form 
suitable for computer processing is described. Scorces on the 
Witkin test of perceptual embeddedness and subjects' reports 
of sensations experienced during photic flicker were recorded, 
analyzed and related to the EEG findings. (Author) 


AD-601 166 
OTS Price $0.50 


Div. 16 


Rochester Univ., N. Y., School of Medicine and Dentistry. 
STUDIES OF METABOLISM AND MECHANISM OF 
DESTRUCTION OF THE FORMED ELEMENTS OF THE 
BLOOD, 
Annual progress rept., 1 Aug 63-31 Jul 64, 
by Scott N. Swisher and Claude F, Reed. 8 Jun 64, 5p 
Contract DA49 007md632 

Unclassified report 


Descriptors: (*Erythrocytes, Metabolism), (*Metabolism, 
Erythrocytes), *Lipids, *Phosphorus, Blood cells, Blood 

disordered, Morphology (Biology), Adenosine phosphates, 
Cardiac glycosides, Drugs, Genetics. 
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Descriptors: (*Marine biology, Controlled environment), 
(*Controlled environment, Marine biology), Environment, 
Instrumentation, pH, Microorganisms, Plankton, Algae, 
Bacteria, Aquatic animals, Temperature, Sea water, 
Eubacteriales, Myxobacteriales, Organic materials, Food, 
Decomposition, Plastic coatings, Antifouling coatings, 
Fluorocarbons, Silicon coatings, Counting methods. 


The difficulties in the designing, construction and mainten- 
ance of an apparatus which will maintain sea water at a con- 
stant temperature and pH are discussed. Provision was made 
for carefully metered additions of inorganic and organic 
nutrients. Populations of particles were counted with the 
Coulter Counter but considerable difficulty in precise counting 
was incountered for several reasons: (1) Debris in raw sea 
water was counted along with organisms, (2) Many marine forms 
attached to debris resulted in high counts of larger sized parti- 
cles which actually represented a large number of much 
smaller organisms. (3) Noise in the Counter was bad in the 

0.5 microns range, and, (4) Sessile organisms in the vessel 
and on the orifice of the counter complicated long experiments. 
A number of ancillary studies have been initiated to alleviate 
these problems. The problem of sessile organisms was 
partially solved by coating all surfaces exposed to sea water 
with several fluorocarbon coatings. 


AD-601 234 
OTS Price $1.00 


Div. 16 


Hine Labs., Inc., San Francisco, Calif. 
A STUDY OF THE MECHANISM OF ACUTE TOXIC EFFECTS 
OF HYDRAZINE, UDMH, MMH, AND SDMH. 
Technical documentary rept., Sep 62-Sep 63, 
by Francis W. Weir, Jesus H. Nemenzo, Swanson Bennett and 
Frederick H. Meyers. Apr 64, 32p 
Contract DA18 108AMC19A, Proj. 6302, Task 630202 
AMRL TDR64 26 
Unclassified report 


Descriptors: (*Hydrazines, Toxicity), (*Toxicity, Hydra- 
zines), Drugs, Biological assay, Hydrazine, Central nervous 
system, Autonomic nervous system, Cerebral cortex, Anti- 
convulsants, Air pollution; Barbituates, Aldehydes, Hydan- 
toins, Reserpine, Chlorpromazine, Vitamin B complex, 
Local anesthetics, Anticonvulsants, Strychnos alkaloids, 
Cardiovascular system, Propellants, Hazards. 


The mechanism and site of toxic activity of hydrazine, UDMH 
(1,1-dimethylhydrazine), MMH (methylhydrazine), and SDMH 
(1,2-dimethylhydrazine) were investigated by acute toxicity 
studies in mice, by studying cardiovascular and autonomic 
effects in dogs, by noting the effect on convulsions of transec- 
tion of the central nervous system at several levels in dogs, 
and by evaluating selected protective agents in mice. Four 
separate mechanisms of action are suggested by differences 
in pharmacologic activity. SDMH has a markedly delayed 
toxicity, in mice, as compared to the other hydrazines. MMH 
manifests its MAO inhibitory activity by intensifying the 
response to tyramine. Hydrazine convulsions are cortical in 
origin, while UDMH, SDMH and MMH convulsions originate in 
a pre-pontine area. Protection from convulsions and death 
due to hydrazine is afforded, in mice, by arginine or ornithine. 
Protection is provided from the effects of both UDMH and 
MMH, in mice, by pyridoxine and amino-oxyacetic acid. 
p-chlorobenzaldehyde and p-nitrobenzaldehyde protect against 
the effects of UDMH, but not MMH; p-dimethylaminobenzal- 
dehyde protects against the effects of MMH but not UDMH. 
(Author) 


AD-601 248 
OTS Price $2.50 


Div. 16, 11 


Prevention of Deterioration Center, NAS-NRC, 
Washington, D. C. 

MICROBIOLOGICAL ACTIVITIES IN PETROLEUM AND 
PETROLEUM PRODUCTS, 

An annotated bibliography, 

comp, by Richard W. H. Lee. 22 Jul 63, 102p 

PDC S63 034, PDL48377 


MEDICAL SCIENCES - Division 16 


Unclassified report 


Descriptors: (*Microbiology, Petroleum), (*Petroleum, 
Microbiology), Bibliographies, Abstracts, Biology, 
Bacteria, Hydrocarbons, Fungi, Molds, Culture media, 
Biochemistry, Microorganisms, Lubricants, Fuels, 
Fuel contamination, Corrosion. 


AD-601 262 
OTS Price $3,00 


Div. 16 


Army Biological Labs., Frederick, Md, 
BACTERIOLOGY OF PLAGUE BACILLUS, 
by V. M, Tumanskii. Aug 63, 191p 
ABL 
19Trans 875, TT 64-11745 
Unclassified report 


Trans. of mono. Mikrobiologiya Chumy (Microbiology of the 
Plague) Moscow, 1958, p. 2-268, 


Descriptors: (*Pasteurella pestis), History, Identification, 
Viability, Morphology (Biology), Diagnosis, Diagnostic agents, 
Bacteriophages, Culture media, Toxicity, Epidemiology, 
Antigens and antibodies, USSR 


The question of the significance of bacteriological diagnosis 

of plague and the matter of prophylaxis and control of this 
infection are presented, Descriptions of the morphology, 
cultural properties, chemical composition and biochemistry of 
the plague bacillus, its viability in the organism, and in items 
in the external environment are presented. Data are presented 
on the plague bacillus antigens, its pathogenicity, virulence, 
toxicity and bacteriophagia, There is a brief description of the 
clinical picture of the various forms of plague and their clinical 
diagnosis, Sufficient attention is also given to questions of 
identifying the plague bacillus, and in particular the differential 
diagnosis of the agent of plague and that of pseudotuberculosis 
in rodents, Brief data are also given on the microbiological 
diagnosis of infections which by their clinical picture may be 
confused with plague. A special chapter is devoted to the 
presentation of methods of more rapid diagnosis of plague both 
during examination of patients and cadavers and of objects in the 
external environment, A compilation of bibliographical data on 
questions of bacteriology and bacteriological diagnosis of 
plague covering both Soviet and foreign authors, as well as the 
author's personal investigations is included. (Author) 


AD-601 270 
OTS Price $0.75 


Div. 16 


Kentucky Univ., Lexington, School of Medicine. 
THE PHYSIOLOGY OF MECHANICAL TRAUMA, 
Annual progress rept., 1 Jun 63-31 May 64 

by Benjamin F. Rush, Jr. 15 Jun 64, 26p 
Contract DA49 193MD2348 


Unclassified report 


Descriptors: (*Shock (Physiology), Physiology), Oxygen 
consumption, Artificial respiration, Blood pressure, 
Hematocrit, Cardiography, Hemorrhage, Drugs, Vasoactive 
agents, Kidneys, Necrosis, Heparin, Blood transfusions, 
Blood circulation, Blood volume. 


Contents: 

Methods of evaluating oxygen consumption: The use of 
assisted respiration; 

Changes of oxygen consumption in shock: Correlation with 
other known parameters; 

The effect of treatment with dibenzyline on the response to 
hemorrhagic shock; 

Effects of assisted respiration on oxygen consumption in 
hemorrhagic shock; and 

Mortality and renal tubular necrosis in hemorrhagic shock 
in dogs: The effect of blood handling. 


103 
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AD-601 354 
OTS Price $0.50 


Div. 16 


Army Biological Labs., Frederick, Md. 
DIFFERENTIATION OF THE MICROBES OF PLAGUE AND 
PSEUDOTUBERCULOSIS OF RODENTS, 
by R. Kh, Yafaev. Nov 63, 8p 
ABL Trans950 TT 64 11754 
Unclassified report 


Trans, of Zhurnal Mikrobiologii, Epidemiologii i 
Immunobiologii (USSR) 1963, no. 5, p. 23-26. 


Descriptors: (*Pasteurella pestis, Identification), 
Bacteria, Culture media, Immune serums, Antigens and 
antibodies, Antigen - antibody reactions, Agglutinins, 
Diagnotic agents, Etiology, USSR, Rodents, . 


To differentiate the plague and pseudotuberculosis microbes 
a highly specific and simple- reaction is suggested. The 
reaction consists in carbon agglomeration with the use of 
immune serum, containing antibodies against the first 
fraction, In investigating 32 P, pestis strains three strains 
were revealed which formed no first fraction and were 
avirulent, Of the 50 P, pseudotuberculosis strains three 
contained the first fraction, All these cultures proved to be 
avirulent, were isolated from rats in the same locality, The 
problem of the species to which they belong requires further 
study. (Author) 


AD-601 355 
OTS Price $0.50 


Div. 16 


Army Biological Labs., Frederick, Md. 

BACTERICIDIC ACTION OF NITROGEN DIOXIDE ON THE 
VEGETATIVE AND SPOROUS FORMS OF BACILLUS 
ANTHRACTS, 

by A, A, Polyakov, T. A, Trzhetsetskaya, K, N. Arbuzov, 
A, A, Akhumova and K, P, Chepurov. Nov 63, 5p 

ABL Trans958; TT 64 11755 


Unclassified report 


Trans. of Mikrobiologichnyi Zhurnal (USSR) 1962, v. 24, 
no. 6, p. 43-45. 


Descriptors: (*Bacillus anthracis, Germicides), (*Germi- 
cides, Bacillus anthracis), (*Nitrogen compounds, Dioxides), 
Bacteria, Effectiveness, Spores, Biological contamination, 
Infectious diseases, USSR, Morphology (Biology). 


Various gaseous substances, nitrogen dioxide in particular, 
were tested as disinfectants of objects contaminated with 
anthrax bacilli. Results showed that under the influence of 
strong bactericidal gas both vegetative and sporous forms of 
Bacillus anthracis at a concentration of 0.5 grams per 1 liter 
of air, at room temperature and normal atmospheric pressure 
are completely destroyed in 15 minutes. 


AD-601 356 
OTS Price $0.50 


Div. 16 


Army Biological Labs., Frederick, Md, 
BACTERIOLOGICAL DIAGNOSIS OF ANTHRAX, 
by T. N. Ponomareva. Dec 63, 10p 
ABL Trans975; TT 64 11756 
Unclassified report 


Trans. of Zhurnal Mikrobiologii, Epidemiologii i Immu- 
nobiologii (USSR) 1963, no. 5, p. 107-112. 


Descriptors: (*Bacillus anthracis, Diseases), (*Diseases, 
Bacillus anthracis), Diagnosis, Epidemiology, Infectious 
diseases, Bacteria, Spores, USSR. 
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MEDICAL SCIENCES - Division 16: 


Anthrax bacilli were identified by a complex of signs: Mor- 
phology of colonies and bacilli, spore-formation and capsule- 
formation in the animal organism, the absence of motility, 

the character of growth on gelatine, the absence of hemolysis, 
pathogenicity for guinea pigs, positive precipitation reaction 
after Ascoli. Bead test, fluorescence microscopy and the test 
with a specific phage facilitate considerably the diagnosis. All 
the anthrax strains isolated from human beings possessed a 
high virulence for albino mice and guinea pigs were typical by 
the main properties, excluding one strain isolated from a patient 
after a 4-day penicillin treatment (atypical morphology of 
colonies), From the anthrax patients treated with antibiotics, 
it was possible to isolate the causative agent not later than 

3 to 4 days from the beginning of treatment. An anthrax culture 
is described which was isolated from the soil sample of a 
former cattle burial place; this culture was endowed with 
altered properties: The absence of capacity to form a capsule 
in the animals organism, a reduced virulence for guinea pigs 
and albino mice, a capacity to provoke hemolysis and forming 
smooth colonies. (Author) 
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DISTRIBUTION OF ALIEN FUNGI IN CONNECTION WITH 

THE INTRODUCTION OF HIGHER PLANTS, 

by S, A. Gutsevich. Dec 63, 33pABL Trans-979; TT 64 11757 
Unclassified report 


Trans. of Botanicheskii Zhurnal (USSR) 1963, v. 48, no. 1, 
p. 16-34, 


Descriptors: (*Fungi, Plants (Botany)), (*Plants (Botany), 
Fungi), *Acclimitization, Trees, Parasitic diseases, Ecology, 
Adaptation (Physiology), Distribution, Bibliographies, USSR. 


The methods of dissemination of fungi during the importation 
and acclimatization of alien plants was studied. A large group 
of coniferous species of economical and decorative importance 
which were brought from various countries of the world into the 
Crimea, especially to the Nikitskiy Botanical Garden were in- 
vestigated. Altogether 83 species of plants were investigated 
of which 14 were native and 69 were species of alien origin. 
On these plants 200 species of fungi were found of which 154 
species are described in the USSR for the first time. From 
the number of fungi of alien origin, a number of species were 
found which cause dangerous diseases, canker of the trunks, 
falling out in new sites of residence, imported plants in a whole 
number of cases may become affected by unknown fungi which 
they didn't have in their native land, The material in this work 
graphically shows that the introduction of plants is strongly 
connected with the parallel emanation together with it of the 
introduction of fungi and that the fungi are often capable of 
developing under conditions which are sharply different from 
the conditions in their native land. Wherever, the growth of 
plants is possible, fungi settle on them and this affects both 
the agricultural crop as well as decorative, forest, and other 
wild plants. 
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Army Biological Labs., Frederick, Md. 

CERTAIN PECULIARITIES OF THE ADAPTATION PROCESS 
TO STREPTOMYCIN IN VARIOUS STRAINS OF PAS- 
TEURELLA PESTIS ON NUTRIENT MEDIA, 

by L. N. Klassovskii. Dec 63, lip 

ABL Trans980; TT 64 11758 


Unclassified report 
Trans. of Antibiotiki (USSR) 1963, v. 8, no. 5, p. 444-449, 


Descriptors: (*Pasteurella pestis, Adaptation (Physiology) 
(*Streptomycins, Pasteurella pestis), Bacteria, Diseases, 
Culture media, Drugs, Antibiotics, USSR, Epidemiology, 
Tolerances (Physiology). 
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Descriptors: (*Skin, Absorption (Biological)), (*Absorption 
(Biological), Skin), *Water, Exposure, Tissues (Biology), Per- 
spiration, Water vapor, Humidity, Excretion, Glands, Osmo- 
sis, Transport properties, Body fluids, Body temperature. 


Mechanical features of and damages to the outer skin, such 

as pliability, stretchability, stickiness while wet, and chapping 
seem to depend, at least partly, on the water content of the 
stratum corneum, or, rather, the barrier layers. Statements 
on the behavior of callus cannot be immediately related to those 
regarding the barrier layers. The water content of the barriers 
depends on the local relative humidity. There seem to be at 
least two barriers. Their variable water vapor diffusion resis- 
tances, the external milieu and the active transfer processes 
below the barrier control the relative humidity of the barrier 
layers. (Author) 
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OTS Price $0.75 


Div. 16 


Stanford Medical Center, Palo Alto, Calif. 
METABOLIC EFFECTS OF BLOOD TRANSFUSION, 
Progress rept., 1 Jul 63-30 Jun 64, 
by John P. Bunker. 30 Jun 64, 21p 
Contract DA49 193MD2135 
Unclassified report 


Descriptors: (*Physiology, Blood transfusions), (*Blood 
transfusions, Physiology)), Cardiography, Drugs, Barbiturates, 
Heart, Guinea pigs, Calcium compounds, Phosphates, pH, 

Ions, Electrolytes (Physiology), Excretion, Kidneys, Urine, 
Blood disorders, Electrodes, Glass, Potassium compounds, 
Metabolism. 


The dissociation constants of several of the phosphate salts 

of calcium were studied with glass electrodes showing high 
selectivity for calcium, The interactions of calcium and pen- 
tobarbital and of calcium and potassium on the inotropic prop- 
erties of the myocardium were studied in the isolated guinea 
pig atrium. The interaction of calcium and pH on the circula- 
tion of the intact dog, as reflected in cardiac output, total 
peripheral resistance, arterial blood pressure, cardiac work 
and rate of change of ventricular volume was examined. Inter- 
action was mixed but showed a trend towards antagonism, pos- 
sibly reflecting an increase in ionized calcium with fall in pH. 
In a separate series of experiments the hemodynamic effects 
of hyperkalemia were compared with those of hypocalcemia, 
Hyperkalemia produced an initial increase in heart activity, 
suggesting a sympathoadrenal response, followed by late de- 
pression. The linear and progressive circulatory depression 
of hypocalcemia was distinctly different. Calcium homeostasis 
during simulated blood transfusion was studied during diuresis 
in the dog under chloralose anesthesia. The infusion of sodium 
citrate was accompanied by massive renal losses of calcium 
and citrate with resulting considerable fall in serum total cai- 
cium and moderate to marked hemodynamic and electrocardio- 
graphic disturbances. The infusion of neutral sodium phgsphate 
in concentrations which might occur during massive transfusion 
was well tolerated. (Author) 
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Pennsylvania State Univ., University Park. 
ECOLOGICAL AND PHYSIOLOGICAL ADAPTATION IN 
INDIGENOUS SOUTH AMERICANS, 
Annual progress rept. 
by Paul T. Baker. 1 Jul 64, 44p 
Contract DA49 193MD2260 
Unclassified report 


Descriptors: (* Adaptation (Physiology), South America), 
(*Ecology, South America), Acclimatization, Humans, 
Cold environment, Hot environment, Stress (Physiology), 
Climatology, High altitude, Peru, Diet, Diseases, Reviews. 


MEDICAL SCIENCES - Division 


The report contains a survey of the literature pertaining 
to ecological and physiological adaptation in native South 
Americans. In addition, previously unpublished data 
obtained on the cold and heat adaptation of indigenous 
Peruvians is presented. The survey is focalized on adapta- 
tion to climate and altitude, put a brief section also con- 
siders the problems of adaptation to diet, disease and sub- 
sistence activity. The relatively short time span available 
for indigenous groups to adapt is discussed, and the scien- 
tific utility of comparing findings in South Americans with 
Eastern Hemisphere groups is examined. (Author) 
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Stritch School of Medicine, Loyola Univ., Chicago, Ill, 
PROTEIN METABOLISM IN REGENERATING WOUND 
TISSUE: FUNCTION OF THE SULFUR AMINO ACIDS, 
Annual rept., 1 Sep 63-31 May 64, 

by Martin B. Williamson, 31 May 64, 21p 

Contract DA49 193md2493 


Unclassified report 


Descriptors: (*Proteins, Metabolism), (*Regeneration, 
Tissues (Biology), (*Tissues (Biology), Regeneration), 
Wounds and injuries, Tissues (Biology), Organic sulfur 
compounds, Tracer studies, Methionine, Collagen, Tyrosine, 
Biosynthesis, Amino acids, 


Studies on the rate of incorporation of sulfur amino acids 
into regenerating wound tissue have been carried out, By 
appropriate rate studies, the putative incorporation of 
L-methionine-S35 into collagen may be distinguished from 
that into the metabolically active proteins. The utilization 
of methionine by the latter follows a pattern which is quite 
analogous to that shown for incorporation of L-cystine-S35, 
Whether the labeled cystine incorporated into the wound 
tissue arises from L-methionine-S35 or is aimiiis! 2r2:1 in 
the form of L-cystine-S35, it is possible to differentiate two 
types of cystine-containing proteins; one, which is synthe- 
sized and turned over comparatively rapidly; and the other 
which is formed more slowly and is more stable. Consider- 
ing the time and rate of formation of the rapidly formed 
cystine-containing protein, a tentative connection with the 
mechanism involved in the deposition of collagen in wound 
tissue is postulated. Changes in systemic sulfur metabolism 
were also observed during course of these experiments. 
(Author) 
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Civil Aeromedical Research Inst., Oklahoma City, Okla. 
BIOMEDICAL RESEARCH STUDIES IN ACCELERATION, 
IMPACT, WEIGHTLESSNESS, VIBRATION, AND EMER- 
GENCY ESCAPE AND RESTRAINT SYSTEMS: A COMPRE- 
HENSIVE BIBLIOGRAPHY, 

by Richard G. Snyder, John Ice, Judith C. Duncan, Alvin S. 
Hyde, and Sidney Leverett, Jr. Dec 63, 3087p 

Contract AF33 657 62 382, Projs. 7222 and 7930, 

Tasks 722202 and 793003 

CARI 63 30 


Unclassified report 


In cooperation with Aerospace Medical Research Labs. 
(6570th) and School of Aerospace Medicine, Brooks AFB, Tex. 


Descriptors: (*Bibliographies, Space Medicine), (*Space 
medicine, Bibliographies), Acceleration, Vibration, 
Weightlessness, Survival, Blast, Ejection, Evasion, Space 
flight, Aviation medicine, Space capsules, Parachutes, 
Vestibular apparatus, Oscillation, Ejection seats, 
Abstracting, Documentation. 
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AD-601 601 Div. 16 
OTS Price $0.50 


School of Aerospace Medicine, Brooks AFB, Tex. 
MAXIMUM PRESSURE-VOLUME RELATIONSHIPS OF THE 
HUMAN RESPIRATORY SYSTEM. 

by Louis F. Johnson, Jr. May 64, 9p 

Task 775801 

SAM TDR64 21 


Unclassified report 


Descriptors: (*Respiratory system, Pressure), *Pressure 
breathing, Respiration, Manometers, Lungs, Breathing 
apparatus, Males, Volume, Mercury, Space medicine. 


Maximum respiratory pressure-volume relationships were 
determined in five experienced male subjects by three 
methods: (1) by exerting pressure against a mercury U-tube 
manometer; (2) by exerting pressures against an occluded 
breathing tube with the subject sitting in a full-body plethysmo- 
graph; and (3) by maximally exhaling into and inhaling from a 
series of different-sized containers. Greater expiratory and 
inspiratory pressures could be exerted against infinite resist- 
ance (methods 1 and 2) than against variable resistance 
(method 3). (Author) 


AD-601 602 
OTS Price $0.50 


Div. 16, 4, 30 


School of Aerospace Medicine, Brooks AFB, Tex. 
DETERMINATION OF THE SOLUBILITY OF NEON IN 
WATER AND EXTRACTED HUMAN FAT. 

by Kenneth G, Ikels. May 64, 8p 

Task 775801 

SAM TDR64 28 


Unclassified report 


Descriptors: (*Neon, Solubility), (*Lipids, Solvent action), 
Body fluids, Chromatographic analysis, Water, Oils, 
Vegetable oils, Tissue extracts, Decompression sickness, 
Space medicine, Absorption (Physical), 


A gas chromatographic technic in conjunction with a 

modified Van Slyke apparatus is described for the determi- 
nation of the Bunsen absorption coefficient (alpha) for neon 

in water, olive oil, and extracted human fat. Essentially, 

the method consists of a double extraction of sample material 


MEDICAL SCIENCES - Division 16 


that has been equilibrated at a stated temperature with neon, 
The gas liberated from the sample is then quantified by gas 
chromatography. The observed Bunsen absorption coefficient 
alpha for neon in water agrees closely with the value reported 
in literature. The present method may be regarded as 
sufficiently accurate for the determination of neon solubility 
in biologic fluids, fats, and oils, Present results of the 
solubility of neon in extracted human fat confirm a prediction 
that the biologic properties of neon should lie between nitrogen 
and helium, coming somewhat closer to the latter. The 
observed Bunsen absorption coefficients supply new informa- 
tion on the solubility of neon in human fatty material, olive 
oil, and water, (Author) 


AD-601 685 Div. 16 
OTS Price $0.75 


Peter Bent Brigham Hospital, Boston, Mass. 
STUDIES ON HOMOGRAFT ACCEPTANCE AND 
REJECTION, 
Annual progress rept., 30 Jun 63-15 Jun 64. 
by John P, Merrill. 15 Jun 64, 23p 
Contract DA49 193MD2497 
Unclassified report 


Descriptors: (*Kidneys, Transplantation), (*Transplan- 
tation, Kidneys), *Antigen - antibody reactions, Surgery, 
Drugs, Tissue culture cells, Blood platelets, Immunity, 
Antigens and antibodies, Cells (Biology), Tissues (Biology), 
Complement, Lymphocytes, Blood cells, Corticosteroid 
agents, Antibiotics. 


The progress made in the past year in the diagnosis, pre- 
vention, and therapy of the rejection process in homgrafting 
of human kidneys is presented. In this period, sixteen kidney 
transplants were done. Three of these cases died. The regime 
in the management of these cases and the laboratory re- 
search studies done in conjunction with these cases are out- 
lined and evaluated ynder the following subjects: (1) The 
diagnosis, prevention, and treatment of the rejection phenom- 
enon, (2) Selection of recipients and donors, (3) Studies on 
histocompatability, (4) Studies on lymphocytes in tissue cul- 
ture, (5) Management of kidney transplant patients as out- 
patients, (6) Studies on anti-platelet antibodies, (7) Studies on 
the antigen-antibody mechanism of tissue rejection, (8) Char- 
acterization of cell surface antigens, (9) Studies on comple- 
ment and its role in graft rejection, and (10) Morphologic 
studies on rejecting kidney homografts. 
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AD-600 931 
OTS Price $3.60 


Div. 17, 26, 31 


United States Steel Corp., Monroeville, Pa. 

DEVELOPMENT OF AN HY-~-130/150 WELDMENT. 

Quarterly progress rept, no. 3, 

by L, F, Porter, A. M, Rathbone, S, T, Rolfe, and 

K, E, Dorschu, 1 Apr 64, 37p 

Contract NObs88540, Proj. SRO07 01 01, Task 853 
Unclassified report 


Descriptors: (*Welding, Steel), (*Maraging steel, Welding), 
(*Submarines hulls, Welding), Thermal joining, Welds, 

Nickel alloys, Chromium alloys, Vanadium alloys, Molybdenum 
alloys, Stresses, Melting, Forging, Casting, Chemical 
analysis, Loading (Mechanics), Mechanical properties. 
Electrodes, Structural properties, Corrosion, Ships, Ship 
structural components, 


AD-600 932 
OTS Price $2.60 


Div. 17 


United States Steel Corp., Monroeville, Pa. 

THE EFFECT OF SPECIAL ADDITIONS ON THE NOTCH 

TOUGHNESS OF MARAGING STEELS, 

Technical rept. 

by A, J. Birkle, D, S. Dabkowski, and L, F, Porter, 

1 Apr 64, 25p 

Contract NObs88540 Proj. SS050 000 Task 1567 
Unclassified report 


Descriptors: (*Maraging steels, Toughness), (*Boron, 

Metallurgy), (*Zirconium, Metallurgy), (*Steel, Mechanical 
properties), Nickel, Chromium, Molybdenum, Cobalt, Grain 
boundaries, Heat treatment, Chemical properties, Melting. 


The results indicated that when Laboratory air-melted or 
vacuum-melted heats of 12Ni-3Cr-3Mo, 12Ni-5Cr-3Mo, or 
18Ni-8Co-3Mo maraging steels contained about 0.02 percent 
zirconium, their notch toughness in the solution-annealed and 
in the solution-annealed and aged conditions was markedly 
lower than that of the same steels containing no boron or 
zirconium or containing only boron. The results also indicated 
that the steels containing boron were slightly more notch 
tough than the steels containing no boron or zirconium, and 
that the steels containing about 0.005 percent carbon were 
more notch tough than the steels containing about 0.017 per- 
cent carbon, In addition, there was some indication that the 
elimination of aluminum may also significantly improve notch 
toughness, On the basis of the above results, Laboratory and 
production heats of maraging steels having yield strengths in 
the range 180 to 210 ksi are now being melted without the 
special zirconium addition, Additional Laboratory studies are 
now in progress to determine the optimum titanium and 
aluminum content for maraging steels having yield strengths 
in the range 180 to 210 ksi, after which the effect of nickel, 
chromium, cobalt, and molybdenum will be investigated with 
the aim of developing the optimum over-all composition for 
these types of maraging steels, (Author) 


AD-600 933 
OTS Price $3.60 


Div. 17, 26 


United States Steel Corp., Monroeville, Pa, 
EFFECTS OF COMPOSITION ON THE TRANSFORMATION 
CHARACTERISTICS AND TOUGHNESS OF WELD-HEAT- 
AFFECTED ZONES IN Ni-Cr-Mo STEELS, 
Technical rept., 
by L, P, Connor, A. M, Rathbone, and B, K, Stewart. 
1 Apr 64, 36p 
Contract Nbs88540, Proj. SR007 01 01, Task 853 
Unclassified report 


Descriptors: (*Maraging steels, Toughness), (*Metal- 
lography, Maraging steels), (*Steel, Mechanical properties), 
(*Welding, Steel), Transformations, Martensite, Heat treat- 
ment, Fracture (Mechanics), Nickel, Chromium, Molybdenum, 
Statistical analysis, 


METALLURGY - Division 17 


As part of the program to define the composition limits 

within which an HY-130/150 steel would exhibit satisfactory 
weldability, the effects of carbon (0.05 to 0.21%), manganese 
(0.3 to 1.5%), phosphorus (0.003 to 0.027%), sulfur (0.003 to 
0.027%), and nickel (1 to 9%) on the crack susceptibility, 
transformation characteristics, and toughness of the weld-heat- 
affected zone were determined on 32 statistically selected Ni- 
Cr-Mo steels, The results of the present study on the trans- 
formation characteristics of the weld-heat-affected zones of the 
Ni-Cr-Mo steels showed that changes in the martensite-start 

M sub s) temperature depended primarily on the carbon, 
manganese, and nickel contents; that the M sub s temperature 
varied inversely with the carbon, manganese, and nickel con- 
tents; and that the crack susceptibility of the weld-heat- 
affected zones varied inversely with the M sub s temperatures, 
The results of the present toughness study showed that an 
increase in the sulfur content of Ni-Cr-Mo steels strongly 
decreased weld-heat-affected-zone toughness, particularly in 
the grain-coarsened region; that an increase in carbon moder- 
ately decreased toughness; and that an increase in the 
manganese and nickel slightly decreased toughness, The 
preceding observations were used extensively in selecting the 
carbon (0.10%), manganese (0.75%) , sulfur (less than 0.010%), 
and nickel (5.0 percent) contents of the 5Ni-Cr-Mo-V steel 

that is considered extremely promising as an HY-130/150 steel. 
(Author) 


AD-600 934 
OTS Price $3.60 


Div. 17, 26 


United States Steel Corp., Monroeville, Pa. 

EVALUATION OF 3Ni-Cr-Mo STEELS, 

Technical rept. 

by S, J. Manganello and L, F, Porter. 1 Apr 64, 31p 

Contract Nobs88540, Proj. SR007 01 01, Task 853 
Unclassified report 


Descriptors: (*Maraging steel, Metallography), (*Metal- 
lography, Maraging steel), (*Steel, Mechanical properties), 
(*Welding, Steel), Hardening, Chemical properties, Nickel, 
Chromium, Molybdenum, Vanadium, Niobium, Tantalum, 
Metallurgy. 


The extent to which nickel, vanadium, columbium, and/or 
tantalum would improve the hardenability, temperability, and 
mechanical properties of four 0.25 percent carbon and four 
0.15 percent carbon 3Ni-Cr-Mo steels was investigated. The 
results indicated that the 0.25 percent carbon steels had just 
sufficient hardenability for 4-inch-thick water-quenched plates, 
but that the 0.15 percent carbon steels did not have sufficient 
hardenability. The addition of vanadium, columbium, and/or 
tantalum increased the resistance of the 0,25 and the 0.15 
percent carbon steels to softening during tempering. However, 
these additions generally reduced the Charpy V-notch energy 
absorption of the 0.25 percent carbon steels but did not reduce 
the energy absorption of the 0.15 percent carbon steels that 
were cooled rapidly enough so that they fully hardened. Among 
the steels investigated, an 0.25 percent carbon, low-manganese 
(0.13%), low-silicon (0.05%) 3Ni-1.5Cr-0.9Mo steel exhibited 
the best combination of strength and toughness over the yield- 
strength range 120 to 210 ksi, and appears promising as an 
HY-130/150 or an HY-180/210 steel. However, this steel has 
distinctlypoorer tempering characteristics and weldability 

than the 5Ni-Cr-Mo-V steel that has been extensively evaluated 
as an HY-130/150 steel. (Author) 


AD-600 935 Div. 17, 26, 31 

OTS Price $2.60 

United States Steel Corp., Monroeville, Pa, 
PRELIMINARY EXPLOSION-BULGE TESTS OF EXPERI- 
MENTAL HY-130/150 WELDMENTS., 

Technical rept. 

by J. H. Gross, 1 Apr 64, 28p 

Contract NObs88540, Proj. SROO7 01 01, Task 853 


Unclassified report 
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Div, 17, 26 


Descriptors: (*Laboratory equipment, Melting), (*Melting, 
Laboratory equipment), Copper, Nickel, Electromagnetic 
fields, Resistance (Electrical), Weight, Controlled 
atmospheres, Rare earth elements, Crucibles, Solids, 
Aluminum, Coils, Metals, Purification, Powders, Time, 
Heating, Contamination. 


Defense Metals Information Center, Columbus, Ohio. 
A REVIEW OF AVAILABLE INFORMATION ON THE WELD- 
ING OF THICK TITANIUM PLATE IN THE USSR, 
by H, W, Mishler, 6 Mar 64, 24p DMIC M188 
Contract AF33 615 1121 Proj. 8975 

Caetnnateee sapere An apparatus for melting conducting materials by the use 
of electromagnetic levitation is described. This technique 
eliminates the problem of crucible contamination, A brief 
phenomenological explanation of the process is presented 
along with some design information for the fabrication of 
levitation coils. A detailed description of the apparatus is 
In the U.S.S.R., thick titanium plate is being welded by proc- included together with information on several materials 
esses that normally are not considered for welding titanium in the which have been successfully prepared using it. (Author) 


Descriptors: (*Arc welding, Titanium), (*Welding, Metal 
plates), (*Titanium, Welding), USSR, Alloys, Metal joints, 
Manufacturing methods, Mechanical properties, Tensile 

properties, Hardness, Electrodes, Fracture (Mechanics). 


U, S, These are submerged-arc and electroslag welding. Sub- 
merged~arc welding is used for joining titanium with thick- 
nesses in the range of 0.08 to about 2 inches. For thicknesses 
over 2 inches, electroslag welding is used, Inert-gas welding 
also is used but its use is restricted to titanium less than 0.08 
inch thick, For this reason, inert-gas welding of titanium is not 
covered in this review. Similarly, nearly all of the published 
information on submerged-~arc welding of titanium has also been 
concerned with thin material, i.e., 0.08 to 0.2 inch. Conse- 
quently, this information has been reviewed only in those cases 
where the reported work also could be applied to thicker 
material, (Author) 


AD-600 995 
OTS Price $1.00 


Div. 17, 14, 25 


Space Sciences Lab., General Electric Co., Philadelphia, Pa, 
WETTING AND ADHERENCE OF Ni/Ni-ALLOYS TO 
SAPPHIRE, 
Technical Information Series. 
by W. H, Sutton, Jun 64, 40p R64SD44 
Contract DA36 0340RD3768Z 

Unclassified report 


Paper No. 5-CL-64 presented at the Annual Meeting, (66th), 
American Ceramic Society, Chicago, Illinois, April 22, 1964. 


Descriptors: (*Nickel alloys, Surface-active substances), 
(*Sapphires, High-temperature research), Chemical reac- 
tions, Titanium alloys, Zirconium alloys, Chromium alloys, 
Aluminum alloys, Copper alloys, Adhesion, Oxides, Phase 
studies, Composite materials, Indium alloys, Additives, 


The effects on various additives to nickel on its wetting and 
adherence to sapphire were investigated by preparing special 
binary alloys containing one atomic percent of Al, Cu, In, Ti, 
Zr, and Cr, Sessile drop experiments were conducted in 
vacuo at 148 C to 1500 C in order to observe the contact 
angles and the degree of wetting. Only the nickel drops 
containing Ti, Zr, and Cr showed evidence of pronounced 
chemical reaction with the sapphire substrates, These same 
compositions had contact angles significantly lower than the 
pure nickel, Shear tests were conducted on solidified sessile 
drops of nickel containing higher percentages of Ti and Cr, 
and shear stresses as high as 25,000 psi were recorded. The 
results of these tests are discussed along with the factors 
which were found to effect both the wetting and the adherence 
between the metallic and oxide phases. (Author) 
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OTS Price $0.75 


Div, 17, 30 


Air Force Materials Lab., Research and Technology Div., 
Wright-Patterson AFB, Ohio. 

A LEVITATION MELTING APPARATUS FOR THE PRE- 
PARATION OF ULTRAPURE SAMPLES OF REACTIVE 
MATERIALS, 

Technical documentary rept., Jan 62-Dec 63. 

by John C, Olson, Apr 64, 26p 

Proj. 7371, Task 737103 

ML TDR64 90 
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Div. 17, 1, 12, 22 


Naval Air Engineering Center, Philadelphia, Pa. 
DETERIORATION OF AIRCRAFT, POWER PLANT AND 
MISSILE PARTS. 
by R, E, Fellowes, 11 Jun 64, 2p 
NAEC M72RET lbg 10360 2243 

Unclassified report 


Report no, NAEC AML 1957, Metallurgical Examination 
of Ejector Rack Hook Assembly, forwarding of, 


Descriptors: (*Ejectors (Ordnance), Degradation), Guided 
missile launchers, Steel, Metallography, Hardness, Visual 
inspection, Aircraft equipment, Failure (Mechanics), 
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OTS Price $3.00 
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Defense Metals Information Center, Columbus, Ohio. 
HYDROGEN-INDUCED, DELAYED, BRITTLE FAILURES OF 
HIGH-STRENGTH STEELS, 
by A, R. Elsea and E, E, Fletcher. 20 Jan 64, 162p 
DMIC 196 
Contract AF33 615 1121, Proj. 8975 

Unclassified report 


Descriptors: (*Steel, Hydrogen embrittlement), (*Hydrogen 
embrittlement, Steel), Failure (Mechanics), Tensile proper- 
ties, Theory, Microstructure, Temperature, Strain (Mechan- 
ics), Aging (Materials). 


Steel which is subjected to a tensile stress exceeding some 
critical value depending on the strength level of the steel and 
which contains hydrogen that is free to move is susceptible 
to failure in a delayed, brittle manner. The problem is 
especially serious because the minimum stress for failure 
decreases as the strength of the steel is increased and be- 
cause failures occur with no appreciable ductility, even though 
in a tensile test the material may exhibit normal ductility. 
Under most conditions the strength level of the steel is the 
most important factor affecting the occurrence of delayed, 
brittle failure. Both the minimum applied stress that will 
result in failure and the time required for the failure to occur 
decrease as the tensile strength of the steel is increased. 
These failures occur in all types of steel microstructures 
except austenite. Alloy composition is a relatively unimpor- 
tant factor in the hydrogen-induced, delayed, brittle failure 
of body-centered cubic steels. (Author) 
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Descriptors: (*Metals, Corrosion), (*Bibliographies, 
Corrosion), (*Corrosion, Microorganisms), Corrosion 
inhibition, Sea water, Microbiology, Fungusproofing, 
Iron, Steel, Pipes, Underground, Documentation, 
Aluminum, Biological contamination, Copper, Lead, 
Abstracts, 


AD-601 294 Div. 17 
OTS Price $1.60 


Prevention of Deterioration Center, NAS-NRC, 
Washington, D.C. 
BIBLIOGRAPHY ON CORROSION RESISTANCE OF 
CADMIUM COATINGS, 
comp, by Richard W, H, Lee, 21 Dec 62, 17p 
PDC S62 058, PDL45936 
Unclassified report 


Descriptors: (*Metal coatings, Bibliographies), 
(*Bibliographies, Metal coatings), (*Cadmium, Corrosion 
inhibition), Coatings, Electroplating, Corrosion. 


A bibliography of 154 references is given on the corrosion 
resistance of cadmium coatings. 


AD-601 295 
OTS Price $5.60 


Div. 17 


Prevention of Deterioration Center, NAS-NRC, 
Washington, D. C, 
PERFORMANCE ABOVE 1000 F OF SUPERALLOYS AND 
PROTECTIVE COATINGS, 
An annotated bibliography, 
comp. by R, G, Lyle and R, C, Peden. Dec 63, 58p 
PDC S63 050, PDL50140 
Unclassified report 


Descriptors: (*Bibliographies, Heat resistant metals and 
alloys), (*Heat resistant metals and alloys, Bibliographies), 
(*Coatings, Heat resistant metals and alloys), Nickel alloys, 
Refractory coatings, Mechanical properties, Fatigue 
(Mechanics), Oxidation, Creep, Ceramic coatings, Corrosion 
inhibition, Metal coatings, Iron alloys, Aluminum alloys, 
Chromium alloys, Rhenium alloys, Molybdenum alloys, 
Tungsten alloys, Steel, Organic coatings, Thermal stresses, 
Fracture (Mechanics), Cobalt alloys. 


AD-601 300 
OTS Price $1.60 


Div. 17, 14, 26 


Prevention of Deterioration Center, NAS-NRC, Washington, 
D.C. 
REFERENCES PERTAINING TO CORROSION RESISTANCE 
OF ZINC AND ZINC COATINGS UNDER CONDITIONS OF 
HIGH HUMIDITY OR IN CONTACT WITH GROUND WATERS, 
comp. by Richard W, H, Lee. 25 Apr 63, 17p 
PDC S63 022, PDL 48073 

Unclassified report 


Descriptors: (*Bibliographies, Corrosion inhibition), 
(*Corrosion inhibition, Bibliographies), (*Zinc, Corrosion 
inhibition), (*Zinc coatings, Corrosion inhibition), Humidity. 


AD-601 304 Div. 17, 14, 26 
OTS Price $1.60 


Prevention of Deterioration Center, NAS-NRC, Washington, 
D.C. 

SPRAYED METALLIC COATINGS FOR FERROUS METALS, 
AN INTRODUCTORY BIBLIOGRAPHY, 

comp. by Richard W. H, Lee. 1 Apr 62, llp 

PDC S62 013, PDL 43216 


METALLURGY - Division 17 


Unclassified report 


Descriptors: (*Bibliographies, Metal coatings), (*Metal 
coatings, Sprays), (*Iron, Protective treatments), (*Steel, 
Finishes and finishing), (*Corrosion inhibition, Metals), 
Underwater, Degradation, Aluminum coatings, Zinc coatings, 
Impregnation, Electrochemistry, Antifouling coatings, 
Fatigue (Mechanics). 


AD-601 324 
OTS Price $2.00 


Div. 17, 20 


Texas Nuclear Corp., Austin. 
ACTIVATION ANALYSIS FOR IMPURITIES IN BERYLLIUM. 
Technical rept., Part II, Vol. I, 1 Jan 63-Jan 64. 
by I, L. Morgan, J. B. Ashe, J, T. Prud"homme, and T. C. 
Martin. May 64, 80p 
Contract AF33 616 8160, Proj. 7360, Task 736005 
ASD TDR62 1038 P3 V1 
Unclassified report 


Descriptors: (*Beryllium, Radioactivation analysis), 
(*Radioactivation analysis, Beryllium), Non-destructive 
testing, Neutron activation, Neutron cross sections, Nuclear 
cross sections, Gamma-ray spectra, Proton bombardment, 
Carbon, Nitrogen, Impurities. 


A list of cross section data and related information was 
compiled for total neutron cross sections and the reaction 
cross sections, (n,p), (n, alpha), and (n,2n) in the energy 
region around 14 Mev. This compilation includes published 
data through June, 1963. A gamma ray spectral atlas contain- 
ing 54 sets of spectra of some of the more common elements 
in the periodic table was obtained by activation analysis with 
14.8 Mev neutrons. Gamma ray peaks from the reaction 
products were identified as well as radioactive decay products 
from trace impurities in each element whenever possible. 
Carbon and nitrogen surface contamination of several high 
purity beryllium samples were measured by portion irradi- 
ation. The results seem to indicate that a large percentage 

of this contamination is in surface layers suggesting that 
these contaminants may have been added during a machining 
process. (Author) 


AD-601 330 Div. 17, 24 
OTS Price $2.25 


Firestone Flight Sciences Lab., Calif. Inst. of Tech., 
Pasadena, 

DEVELOPMENT AND APPLICATION OF A HIGH SPEED 
CAMERA FOR METALLOGRAPHIC AND CRACK PROP- 
AGATION STUDIES, 

Final rept. 

by W. M, Beebe, M, E, Jessey, H. W. Liu, S, R. Valluri, 
and M, L, Williams. Apr 64, 98p 

Contract AF33 616 6270, Proj, 7021, Task 7021 05 

ARL 64 69 


Unclassified report 


Descriptors: (*High-speed cameras, Metallography), 
(*Fracture (Mechanics), Photographic analysis), Kerr cells, 
Cameras, Construction, Operation, Photographic lighting 
systems, Circuits, Photomicrography. 


The operating principles and construction features of a 

high speed framing camera are presented. This unit was 
used to take up to 128 successive dynamic photographs of the 
structure of a metal surface using reflected light at framing 
rates up to 100,000 frames per second and at various fixed 
exposure times between 0.05 and 0.40 micro-seconds. Large 
field reflected light and transmitted light photographs were 
recorded, Examples of the different types of pictures 
obtained with the unit are presented and briefly discussed, 
(Author) 
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surface-cracked specimens could not be explained, Critical 
strength intensity of surface-cracked specimens was essentiall 
independent of yield strength in the 297 to 335 ksi range. 
(Aathor) 


AD-601 654 
OTS Price $1.25 


Div. 17 


Experimental Inst. of Light Metals, Milan (Italy). 
RESISTOMETRIC INVESTIGATION OF THE RECOVERY OF 
DILUTED Al-Mg ALLOYS COLD-WORKED AT LIQUID 
NITROGEN TEMPERATURE. 
Final rept. 1 Jan-31 Dec 63. 
by S. Ceresara and T. Federighi. 30 Jan 64, 49p 
EILM 13 178 6401 105 
Contract DA91 591EUC2768 

Unclassified repor 


Descriptors: (*Resistance (Electrical), Aluminum alloys), 
(*Aluminum alloys, Magnesium alloys) (*Cryogenics, 
Cold working), Dynamics, Heat of activation, Recovery, 
Recrystallization, Mechanical properties, Crystal lattice 
defects, Heat treatment. 


A set of diluted Al-Mg alloys, with a Mg content varying 
from 0 (99.995%A1) to 1.48 at. %, has been cold-worked by 
compression at liquid-nitrogen temperature, and the recovery 
of the electrical resistivity has been investigated in the 
temperature range from -190C to 340C. Four principal 
recovery stages, conventionally indicated as H-1, H-2, H-3 
and H-4, can be envisaged, during the isochronal annealing, 
in pure Al as well as in the alloys. Stages H-2 and H-3, 
which appeared as the most important recovery stages, 

have been investigated in more detail by the isothermal 
annealing method. A tentative interpretation of the results 
has been advanced, assuming that the four recovery stages 
observed in alloys corresponds substantially to the same 
observed in pure Al. In this way stage H-1 can be identified 
with the release of interstitial-type defects from their traps; 
stage H-2 can be identified with the migration of vacancies 
to dislocations; stages H-3 and H-4 can be identified with 
the removal of dislocations by the polygonization and recris- 
tallization processes, respectively. 


METALLURGY - Division 17 


AD-601 537 
OTS Price $0.50 


Div. 17, 20 


Feltman Research La)s., Picatinny Arsenal, Dover, N. J. 
AN APPROACH TO THE USE OF RADIOISOTOPES IN SALT 
SPRAY TESTING. 
Technical memo., 
by C. G. C, White and E, F, Stevenson. Jun 64, 16p 
Proj. 5B99 04 001 
PA TM1271 
Unclassified report 


Deseriziors. {(*Sal spray testis, Radioactive isotopes), 
(*Corrosion, Test methods), (*Tracer studies, Coatings), 
Corrosion inhibition, Metals, Surfaces, Surface properties. 


Salt spray testing is a general qualitative techaiyie 13:1 

io avaluate metal surface protective coatings. Since salt 
spray testing simulates the effects of several types of 
corrosion, it was felt that a wedding of the techniques used 
in measuring such corrosion with radioisotupic techniques 
might prove fruitful in making the salt spray test more 
quantitative. The report deals with the uses of radioisotopes 
to study corrosion mechanisms, corrosion rates, surface 
phenomena, 2f3., and can provide a point of departure for 
launching an investigation into quantitative salt spray testing. 
(Author) 
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MILITARY SCIENCES AND OPERATIONS - Division 


AD~601 312 
OTS Price $1.00 


Div. 18, 2, 30 


Navy Weather Research Facility, Norfolk, Va. 
APPLICATION OF CLIMATOLOGY ON PROBABILITY 
FORECASTS TO DECISION-MAKING AND PLANNING. PART 


I, DECISION-MAKING USING GAME THEORY. PART I, PLAN- 


NING USING THE PERT CONCEPT (PROGRAM EVALUATION 
AND REVIEW TECHNIQUE). 

by Fred W, Nagle. Dec 63, 35p 

Task 40 

NWRF 40 1263 088 


Unclassified report 
Report on The Effect of Weather on Naval Operations. 


Descriptors: (*Climatology, Decision making), (*Decision 
making, Game theory), (*Game theory, Decision making), 
(*Naval operations, Game theory), Metec7«logy, Operations 
research, Military strategy, Weather forecasting, Probability, 
Programming (Computers), Statistical processes. 


The value of meteorological information in the naval applica- 
tion of two relatively new concepts from the emerging field of 
Operations Research. The basic fundamentals of game theory 
are presented in Part I, along with examples of the use of this 
tool where weather is a factor. Part Il considers PERT, a 
method applying network techniques to mission planning, using 
mathem. s,Statistics, and compu‘ers. The technique gives 
the sttiff'weather officer a better idea of those activities which 
will require the greatest amount of weather support. (Author) 


AD-601 467 
OTS Price $3.50 


Div. 18 


Hughes Aircraft Co., Fullerton, Calif. 
OCD SOFT TARGET STUDY. 
Final rept. 
8 Apr 64, 213p HAC FR64 16 66, 
Contract OCD OS62 277 
Minclassified report 


Descriptors: (*Civil defense systems, Effectiveness), 
Shelters, Nuclear explosion damage, Nuclear warfare 
casualties, Radiatiqn effects, Costs, Programing 
(Computers), Computers. 


This report describes methodology and original computer 
programs which have been developed to assist in the accom- 
plishment of the study objective. Two computer programs are 
emphasized, The’ Dynamic Analyzer program calculates the 
effectiveness of specified shelter systems in protecting the 
population from particular attacks. Population mobility and 
fallout fields which depend on both time and position are con- 
sidered. The Weighted-Strategy, Multiple Shelter Type Mix 
and Location Optimizer computes the optimal effectiveness 
versus cost curve over the range from zero cost to the cost 
of the most effective system possible with a given shelter 
catalog. This program also determines the mix and deploy- 
ment of shelters at desired cost/effectiveness levels. Soft 
Target Study activity has shown that there is a difference in 
the intensity and relative intensity of the different weapon 
effects for cities near soft and hard targets. However, all 
weapon effects need to be considered for both cases. The 
significance of this fact is that the procedures developed 
under the Soft Target Study may be applied to the study of 
Civil Defense countermeasures for cities in any targeting 
situation. (Author) 
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NUCLEAR PHYSICS AND NUCLEAR CHEMISTRY - Division 20 


20. NUCLEAR PHYSICS AND 
NUCLEAR CHEMISTRY 


AD-600 922 
OTS Price $6.60 


Div. 20, 25, 8 


Columbia Radiation Lab., New York 
RESEARCH INVESTIGATION DIRECTED TOWARD EXTEND- 
ING THE USEFUL RANGE OF THE ELECTROMAGNETIC 
SPECTRUM, 
Quarterly progress rept. no. 5, 16 Dec 63-15 Mar 64 
by R, Novick. 15 Mar 64, 64p Cu 3 64SC90789 
Contracts DA36 039SC90789, AF49 638 557, 
Proj. NR372 101, Task 3A99 20 001 09 
Unclassified report 


Descriptors: (*Helium, Life expectancy), (*Atomic 
spectroscopy, Optical phenomena), (*Molecular beams, 
Lasers), Lithium, Excitation, Hyperfine structure, Atomic 
orbitals, Molecular rotation, Magnetrons, Fluid flow, Ruby, 
Masers, Crystal structure, Crystal detectors, Electromag- 
netism, Solid state physics, Radioactive isotopes. 


Contents: 

Atomic physics 

Properties of radioactive atoms 
Physics of molecules 

Solid state physics 

Optical and microwave masers 
Radioastronomy 


AD-600 986 
OTS Price $0.75 


Div. 20, 15 


David Taylor Model Basin, Washington, D. C. 
MODIFIED P2 APPROXIMATIONS TO THE NEUTRON 
TRANSPORT EQUATION, 

by Charles Dawson. Apr 64, 23p 

Proj. S ROO3 10 10, Task 10924 

DTMB 1814 


Unclassified report 


Descriptors: (*Neutron transport theory, Equations), 
(*Diffusion, Theory), Reactor moderators, Geometric forms, 
Neutron flux, Polynomials, Harmonic analysis, Intergral 
equations. 


The steady-state neutron transport equation for slab geome- 
try is expanded in Legendre polynomials. The expansion is 
truncated after the third term (P sub 2 equations) and then is 
modified in an attempt to reduce the truncation error. The 
resulting equations are, for many problems, a better approx- 
imation to the neutron transport equation than the P sub 2 
equations or the standard diffusion equations. The method is 
extended to two and three dimensions by a simplified form of 
the spherical expansion to the neutron transport equation. 
Sample results are given. (Author) 


AD-601 012 Div. 20, 15, 30 

OTS Price $2.00 

Technical Research Group, Syosset, N. Y. 

FANTASIA II AND TRIPROD II - SHIELDING CODES FOR 
THE IBM7070, 

Rept. for Mar-Nov 62 

by Herbert A, Steinberg and Raphael Aronson. Apr 64, 77p 
Contract AF33 657 8277, Proj. 7360, Task 736003 

ML TDR64 52 


Unclassified report 


Descriptors: (*Compilers, Digital computers), (*Digital 
computers, Compilers), (*Programming (Computers), Nuclear 
physics), (*Shielding, Coding), Neutrons, Fast neutrons, 
Penetration, Laminates, Monte Carlo method, 


Two codes have been developed for the IBM 7090. FANTASIA 
II computes neutron transmission through laminated slab 
shields and slowing down density within the shields by Monte 
Carlo methods. TRIPROD II is a slowing down code suitable 
for shielding problems. These codes are based on FANTASIA 
and TRIPROD, shielding codes for the 1103A Univac. Through- 
out the text the II is omitted in reference to FANTASIA II 

and TRIPROD II. Operating instructions are included, (Author) 


AD-601 065 
OTS Price $2.60 


Div. 20 


Randall (Harrison M.) Lab. of Physics, Univ. of 

Michigan, Ann Arbor. 

DECAY ANGULAR DISTRIBUTIONS OF INTERMEDIATE 
BOSONS PRODUCED BY PIONS AND BY COLLIDING BEAMS. 
by H. Uberall. 1963, 26p 

Contract Nonr1224 15 


Unclassified report 


Descriptors: (*Nuclear reactions, Bosons), (*Bosons, 
Particle trajectories), (*Pions, Proton reactions), 
(*Particle beams, Beta particle reactions), Strange 
particles, Distribution, Inelastic scattering, Electrons, 
Positrons, Polarization, Radioactive decay. 


The leptonic decay angular distributions of intermediate 
bosons are obtained as a possible means of identifying the 
production reaction; for the latter, consideration is given to 
the cases: (a) W production by pions on protons (both two- 
body and inelastic reactions), treated in the peripheral (one 
pion exchange) approximation, and (b) W pair production in 
colliding electron-positron beam experiments. The polariza- 
tion state of the boson was also investigated by obtaining the 
3x3 density matrix, and its connection with the decay angular 
distributions is noted. (Author) 


AD-601 084 
OTS Price $1.25 


Div. 20, 2, 31 


Naval Ordnance Lab., White Oak, Md. 

DUNC THRESHER RADIATION SURVEY. 

by Gordon K. Riel, Donald G. Simons and P. V. Converse. 
3 Feb 64, 43p 

Tasks 400 0905 and 942 0015 

NOL TR64 21 


Unclassified report 


Descriptors: (*Nuclear spectroscopy, Gamma rays), 
(*Sea water, Radiological contamination), (*Ocean bottom, 
Radiological contamination), (*Submarines, Radiological 
contamination), Fission products, Radiation measurement 
systems, Background, Pressure vessels, Accidents. 


A radiation survey was made in the area of the Thresher 
sinking using the DUNC underwater gamma spectrometer. Any 
release of fission products added less than 3% to the normal 
radioactivity of the water. Other, less sensitive, gamma 
spectrometers were used to survey larger areas and to test 
points on the bottom. No fission products were found, (Author) 
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NUCLEAR PHYSICS AND NUCLEAR CHEMISTRY - Division 20 


AD-601 316 
OTS Price $0.50 


Div. 20 


Aerospace Information Div., Washington, D. C. 
SOVIET FAST-PULSED RESEARCH REACTOR (IBR): 
SUMMARY OF DATA, 
Rept no. 12. 
12 Jun 64, 16p 
AID P6440, TT 64 11752 
Unclassified report 


Survey of Soviet-bloc scientific and technical literature. 


Descriptors: (*Research reactors, USSR), (*Fast reactors, 
USSR), Nuclear reactors, Operation, Design, Reactor 
cores, Reactor control, Reactor safety systems, Reviews. 


A description is given of the fast-pulsed research reactor 
(IBR) belonging to the Joint Institute of Nuclear Research, 
Dubna, and designed for physical investigations primarily 
for experiments utilizing time-of-flight techniques. (Author) 


AD-601 323 
OTS Price $3.60 


Div. 20, 14, 30 


Edgerton, Germeshausen and Grier, Inc., Santa Barbara, 
THERMOLUMINESCENT DOSIMETER COMPUTOR-INDI- 
CATOR SYSTEM. 
Final rept., phases III and IV, 15 Oct 62-29 Feb 64, 
31 Mar 64, 35p EGG S248R 
Contract NObsr85506 

Unclassified report 


Descriptors: (*Dosimeters, Health physics instrumentation), 
(*Phosphorescent materials, Meters), Computers, Calcium 
compounds, Luminescence, Sensitivity, Manufacturing 
methods, Electronic equipment, Fluorides, Plastics, Manga- 
nese, Radiation measurement systems, Detectors. 


Five computer-indicators and 500 detectors based on the 
Phase II experimental models have been produced. Official 
designations giveh to these units by BuShips are Computer 
Indicator, Radiac CP784 (XN~1) /PD and Detector, Radiac 
DT284 (XN-1) /PD. The production of the detectors involved 
the preparation of the thermoluminescent phosphor, the manu- 
facture of the vacuum tube detectors, the digitally coded 
handles, locks, plastic tube bases and spacers, and the detector 
cases. A special plastic had to be selected for the tube bases 
and spacers when it was found that the standard type was un- 
satisfactory. The computer-indicators incorporated a new 
photomultiplier tube that increased the sensitivity over that 
obtained in the experimental model. Complete manufacturing 
drawings were made to produce the computer-indicator and de- 
tectors. Production tests on the detectors and computer- 
indicators indicate that the performance specifications of the 
contract have been met. (Author) 


AD-601 367 
OTS Price $0.50 


Div. 20, 4 


Naval Radiological Defense Lab., San Francisco, Calif. 
THE EFFECT OF SELECTED DILUENT GASES ON THE 
SELF-INDUCED ISOTOPIC EXCHANGE BETWEEN 
TRITIUM AND WATER VAPOR. 
by C. H. Smith and L.H. Gevantman. 13 Mar 64, 14p 
Proj. SF011 05 11, Task 0543 
NRDL TR738 
Unclassified report 


Descriptors: (*Water vapor, Exchange reactions), 
(*Tritium, Exchange reactions), (*Tritiated compounds, 
Heavy water), (*Radiation hazards, Tritiated compounds), 
Gases, Helium, Neon, Argon, Xenon, Air, Nitrogen, Oxygen, 
Hydrogen, Ammonia, Isotopes, Reaction kinetics. 


123 


The effect of various diluent gases on the rate of the self- 
induced exchange between tritium and water vapor was in- 
vestigated. The gases studied were: helium, neon, argon, 
krypton, xenon, air, nitrogen, oxygen, hydrogen, and ammonia. 
The average value found for a second-order rate constant, 
for inert gases agreed with that found previously (See AD- 
246 259). Air and nitrogen as diluents yielded rate constants 
of 0.00127 and 0.00086 ml/mc/hr, respectively. Oxygen 
increased the rate over that observed in air, and hydrogen 
and ammonia both were found to decrease it sharply. 
(Author), 


AD-601 443 Div. 20, 14, 17, 25 


OTS Price $0.50 


Radiation Effects Information Center, Columbus, Ohio. 
MONTHLY ACCESSION LIST, COORDINATE INDEX, PART 
Il FOR ACCESSION LISTS FROM OCTOBER 1, 1963 TO 
MAY 31, 1964. 
10 Jun 64, 16p 
Unclassified report 


Descriptors: (*Indexes, Radiation chemistry), (*Mate- 
rials, Radiation chemistry), (*Bibliographies, Radiation 
chemistry), Abstracts. 


AD-601 444 
OTS Price $0.75 


Div. 20, 14, 17, 25 


Radiation Effects Information Center, Columbus, Ohio. 
MONTHLY ACCESSION LIST 75. ABSTRACT NO, 23828 
TO 23898. PART I. 
Rept. for 1-31 May 64, 
10 Jun 64, 28p REIC MAL75 
Contract AF33 615 1124, AF33 657 10085 
Unclassified report 


Descriptors: (*Materials, Radiation chemistry), (*Bibli- 
ographies, Radiation chemistry), Abstracts, Single crystals, 
Metals, Ceramic materials, Polymers, Electronic equipment, 
Semiconductor devices, Space environmental conditions. 


Abstracts are included on metallic materials; ceramic 
materials; organic materials; polymeric materials; inorganic 
materials; electronic materials, components, and devices; 
facilities; space environment and effects on materials; and 
experimental devices and techniques. (Author) 


AD-601 493 
OTS Price $0.75 


Div. 20, 16 


Radiation Effects Information Center, Columbus, Ohio. 
THE BENEFICIAL USES OF RADIATION EFFECTS. 
by J. E. Drennan, D. J. Hamman and E. N, Wyler. 16 Jun 64, 
27p REIC M25 
Contract AF33 615 1124 
Unclassified report 


Descriptors: (*Nuclear particles, Power), (*Radiation 
chemistry, Illumination), (*Radiotherapy, Radiation effects), 
Tracer studies, Radioactive isotopes, Meters. 


The report presents information relative to the beneficial 
uses of radiation effects. Although many studies of radiation 
effects have been conducted, most of the results reported 
discuss how the device tested was damaged or degraded by the 
radiation exposure. The previous literature has implied that 
the radiation environment is malignant. This report is written 
under the concept that any environment will cause changes to 
occur in a device, material, or structure, and that the changes 
seen when the environment contains significant amounts of the 
radiation energies are beneficial or malignant depending only 
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NUCLEAR PROPULSION - Division 21 


21. NUCLEAR PROPULSION 


AD-601 186 
OTS Price $3.50 


Div. 21, 7, 12, 27 


Electro-Optical Systems, Inc., Pasadena, Calif, 
APPLIED RESEARCH ON CONTACT IONIZATION 
THRUSTER, VOLUME Il, POWER CONDITIONING, 
SWITCHING, AND CONTROL SUBSYSTEMS, 

Final rept., Vol. 3, Mar 63-Mar 64. 

by D, Erway, H. Kempt, R. Stribling, and S. Fine. 
May 64, 246p 

Contract AF33 657 10980, 

APL TDR64 52V3 


Unclassified report 


Descriptors: (*Space propulsion, Ion engines), (*Ion 
engines, Power supplies), (*Electric propulsion, Power 
equipment), (*Electric power production, Space propulsion), 
Nuclear power plants, Control systems, Electric switches, 
Systems engineering, Reliability (Electronics), Radiation 
damage, Simulators, Cesium, Ionization, Thrust, Feasibility 
studies, Spacecraft. 


Analytical and experimental studies were made of power 
conditioning for cesium contact ion thrusters and nuclear- 
electric power sources in the 300 kw range. Investigations 
included: (1) experimental determination of basic power 
requirements of thrusters and projected characteristics of 
large thrusters; (2) survey and projection of the characteristics 
of large nuclear-electric space power systems; (3) analytical 
studies of systems engineering problems such as environments 
of space, radiation tolerance of electronic parts, reliability of 
electronic parts, radiation shielding and transmission lines; 
(4) preliminary design of power conditioning equipment for 300 
kw system and scaling to 30 kw model. A 30 kw model of an 
electric propulsion system was fabricated which included de- 
velopment and testing of 30 kw power conditioning breadboard; 
development and testing of electronic simulator of 30 kw 
thruster; procurement and installing of 3200 cps, 40 kv power 
source to simulate nuclear turboalternator. (Author) 


AD-601 187 
OTS Price $3.00 


Div. 21, 7, 12, 27 


Electro-Optical Systems, Inc., Pasadena, Calif. 
APPLIED RESEARCH ON CONTACT IONIZATION 
THRUSTER, VOLUME Il, MISSION ANALYSES, 
Final rept., Vol. 2, Mar 63-Mar 64, 
by Ron 8S, H. Toms. May 64, 164p 
Contract AF33 657 10980, 
APL TDR64 52V2 
Unclassified report 


Descriptors: (*Space propulsion, Ion engines), (*Ion 
engines, Effectiveness), (*Electric propulsion, Power 
supplies), (*Electric power production, Spacecraft), 
Mathematical models, Space flight, Thrust, Aerodynamic 
characteristics, Solar panels, Nuclear power plants, 
Rockets, Satellites (Artificial), Spacecraft, Space probes, 
Feasibility studies. 


Possible early applications of ion thrusters were: investi- 
gated to give direction to the advancing technology in thrusters 
and associated power conditioning, control and feed systems. 
Approximate methods of calculating perfortnance and first- 
order space flight mechanics have general application to a 
wide variety of low-thrust studies. An exhaustive survey of 
thrusting modes was performed using the new techniques. 
Missions using solar-electric power and nuclear-electric 
power were considered. It was concluded that the most 
attractive application for solar-electric rockets is the 24- 
hour satellite. For the nuclear~electric rocket an advanced 
orbital space station, a group of unmanned probes, and all 
manned missions beyond the moon are highly competitive. 
(Author) 


AD-601 267 Div. 21 


OTS Price $1.00 


Systems Engineering Group., Research and Technology 
Div., Wright-Patterson AFB, Ohio. 

MECHANICAL RELIABILITY AND THERMOELECTRICAL 
STABILITY OF NOBLE~METAL THERMOCOUPLES AT 
2600F TEMPERATURE AND DOSE RATES UP TO 10 TO 
20 POWER Nvt. 

by Alfred C. Daliman. Apr 64, 38p GEMP-183, rev. 

Proj. 125A, Task ORC7 


SEG TDR64 7 
Unclassified report 


Descriptors: (*Thermocouples, Reactor system com- 
ponents), Platinum alloys, Rhodium alloys, Calibration, 
Stability, Flamespraying, Reliability, Magnesium 
compounds, Beryllium compounds, Nuclear reactors, 
Oxides, Radiation damage, Thermoelectricity, Nuclear 
particles, Dose rate, Ceramic coatings, Aluminum com- 
pounds, Ceramic materials, Thermal insulation, High- 
temperature research, Reactor fuel elements. 


Reactor tests during the test program demonstrated that 
the following were accomplished: (1)Alumina Flame 
spray-coating of sheath-type noble-metal thermocouples 
prevented excessive loss of the noble-metal sheath and 
sensor wire by vaporization and redeposition on cooler 
surfaces in reactor tests at operating temperatures of 
2500F to 2600F; (2)The use of an alumina-coated, 
noble-metal bare-wire thermocouple (Span thermocouple) 
employing a controlled, maximum, feasible separation 
between sensor wire and/or an alumina-coated thermocouple 
constructed of two one-conductor coaxial, sheathed thermo- 
elements (Duax thermocouple) insured that temperature 
information, which will not be affected by significant 
decalibration, can be obtained for a period of 1000 hours at 
a test temperature of 2600F. (Author) 





(aoyyny) *sTepour 

I2ayjO Oj uBy} 1038013 ATQUedIFUBIs you a1 syuoUIZ0I1Ze Yons 
jo Joquinu 9A}78[91 943 ‘Topoul B YOns 731} 0} 1vedde (1S) 2,7 Jo 
$9};1edo1d [eojsAyd 943 jo syoodse oulos y8noyyy ‘1eded sty) 
U}] POSSNOSIP S] ‘[SOpoUul 93838 PozJOx9-9.100 B ‘sUOeTONU Jo 2.100 
Suyuyeuler oy} Jo 97838 [BUO}ZwIQ[A sjodnipenb oy} 03 (yc) og 
jo UoIjneU ppo 4seB] 94} Buj~dnoo uloO1j pouls0j Ore STOAST 
AB19US PazOxe BuyAT-MOT 94} YOY Uy ‘[opour reveTONuU aTqIssod 
deyjouy ‘uols}ooid yueoTUsIs A[[eor YAM eyEp [eyUOUWT 
-}4edxe 9y4} 03 p9}71} 9q UBS osEY} Jo OUOU ynq (4g) 97 epTTonuU 
ay} JO SToAo, AB19ue Oyj UleTdxe 03 Buyjdule3z7e Ul suvOd JUdOOI 
Zujinp perojdxe useq eAvy sTepoul Iveonu jo sequinu y 


*UO}FeIOXY ‘S9O1Oj ABEeTONN ‘o1njONI3}s IveTONN ‘sedojost 
e1983¢ ‘(UOI] ‘sTapour IvETONN,) ‘(uoI] ‘sToAo, AB.1ouo 
IvalONN,) ‘(sToae, AB10ue IvsTONN ‘UOT ,) :s10j;dj10seq 


ylodel patjisseloup 
ZPLUL TCUN 
TOPO ASBL ‘TO TO TTOd S “foag 
dot ‘#9 ABW ZT “9009 *s *D Aq 
*(uS) ea 
YOd TAGOW DNITANOOD AVEM V LSNIVDV FONACIAG 
*s11e9 *‘oosloueiy ues ‘*qeyT esusjod [eo1Zolorpey [BAEN 


0S°0$ 9°}4d SLO 


G2 ‘0% “Ald S29 T09-dV 


*8j90U} UIS W = T qns JW ontea oy} ‘’9 *} 
*PIO}} OjjouSeur 19uU}, oy} 0} A[eS1oASUBI} Pa}OeI1Ip U0T}ezZ1}0U 
-Zeur Jo 103004 94} Jo u0jz,Oefoid ay} 0} [euo}}10do.1d s} yoronu 
Buyuo}sseoeid 9y} Aq 3{Nd110 9Y} Jo [JOO oy} U] eTqJOnpUl souBUOSeL 
Ivefonu jo Teusjs oy} jo epnyztidure ey. “pinbyt 943 Jo peeds 

24} S} M pue ‘dnyord oy} Jo [}oo 9Y} UT prnbyT sy} Aq possoavt3 
QOUBISIP 94} S} X SOLOYM ‘M/X T Qns H BulUres stenbo vj0y} 
2Bujoq (uo}JejNU) UO}JE]ASP Jo e[Zue 9y} ‘plaj [euseqU} 9Y} Jo 
UO}JOSIIP OY} OF POUT[OU] Oq [[}M JOTONU 94} Jo UOT}JEZ]}oOUSeUT oY} 
JO 103004 9y} W943 ‘O qns H BvuIUIeS stenbo eZouro Aouonbeaj 
oy} UM T Gns H ple}j Oeusew ZujjzeIT}Oso ue s} e104) dn 

-4o}d 943 Jo [}00 oy} Uy J] “dnyojd oy} Uy @ Qns H P1e1j 1eyno oy} 
0} [e1[vred pezoertp W joTOnu oy} jo UuO}Jez]JouBeUI Jo 10j;00A 
94} Sujavy dnyojd oy} Jo [}oo oy} OFU] SMOTJ JouSeUI BuyzjreTOd 

B JO Poly O1JousvUI OY} U] pezliBiod pinbi] y ‘eoueuosel 
oyjouseur avoponu Jo dnyojd y8no.1y}-MoT] & ul Buprmnd00 
uouewousyd ey} Jo yoOodse [vorsAyd 943 8] perepisu0D 


“uSsn ‘spinbyT 

‘MOT} PINT ‘stsATeue 10J00A ‘U0]}00}0q ‘UOT}EZIIBIOg 
‘Aouenbeig ‘eouvuosey ‘Je[ONN ‘UO}jEIIIOSO ‘SPle1j O}Jouseyy 
‘sTI0D ‘(sTeutg ‘uojzefnpow epnyt{dury,) ‘(souvuoses 
O}jouBeu IvolONN ‘oouvuosel IveTONN,) ‘:s10jdj10seq 


"yh6-Zh6 “d ‘z “ou ‘Lz *A ‘EQET ‘BABYseyo]zIq BAJIog *BA}}S0AzZ] 
‘USSS MN BATWEpEYy Jo ‘suv; yFeAp YBno1 per}poun 


wodel poljisseroun 
L8LIL $9 LL ‘162 P9LL GLa 
dy ‘99 Av 6T ‘JoAoureYZ *] *y Aq 
‘dNMO0ld HONOUHL-MOTA V NI TVNDIS AONVNOSAY 
-UVATONN V JO AGNLITAWNVY WAWIXVI JO SNOILLIGNOO 


*o1luO “dav uosseqjeg 
-YySlIM ‘puvurutoD surajshg 90104 I}Vy ‘AIG “Yoel, usle10,4 


0S°0$ °lld SLO 
9 ‘S@ ‘0% *AId €Ss T09-dV 
*suotsuedxo 
uoTjeqinj1ed Jo META [eUOTJUSAUOOUN Uy pUe ‘sUOT}ejUeS 
-o1der yuoTeAtnbouty jo sulr9} uy soprjourulAs ueyorg ‘uoTEIeI 
UBUIJOI [-19Z1eqgpjoy oy} pue suUOT}ORISJUT Yeom IOJ SuOT}ETOI 
uotsi1edsTp pejyorrjqnsuy ‘sterZozut yyed ueurufoy pue Aroey} 
PIT} WeepTTone jo syoedsy ‘jopour 1outds 1vouTUON ‘seTopied 
JO SOOUdIOTFIP Sse ‘SUOTJOUNy §,Us0TH jULTIEAOS OBneZ 
pue JUBTIBAUT OBner ‘ooeds utds ofdojost pues coeds zjueIOT 
ugemjeq UoTJOOUUOD oTqrssod y ‘seprjeuruAs UsyoIg ‘suOsog 
SSBUI O190Z pue SotIjoWIUWAS UsyoIg ‘seToTIed Buq}O¥e.r1EzUF 
A[Zuo1j4s Jo 93838 punog jUSsTsSUOD~jJjes 94} 0} Soyovordde 
yueTeatnbe oulog ‘setrjourulAs Jo UMOpPyeoIG jUd}STSUOO-jes 
ay} UO SUOTJEIOPTSUO ‘spToTj 10}00A oBne3 Buoure uopoe193uUy 
‘£109Y} Pll] PIvpueys JO SsUOTIN[OS TeUOTJUeAUOOUN pUe sofI}eUI 
-wis ueyorg ‘sprey petdnoo 1039ea jo suofynjtos Zuy~dnoo 
Buoijg ‘suoyjovrezUy Buo1js Jo septzjeurulAs ay} Jo A109} 
ey} UT SUIeTqord oUIOg ‘suOT}OR.IO}UT ZU0I3s Jo SeTIjeuTUIAS 94} 
jo AI08Y} OY} UT SuteTqord euUIOg ‘uOT}eUTTxOIdde serj Jjoyno &B 
ut de3 AZ1ouo ue sv u0r}0eTq ‘Se}e}s puNOog Ss¥ SUOSSUI 10308, 
:$}Ue}]U0D 
*suorenbe P 
[eiBozuy ‘A100Y} UOPeqINjteg ‘sTe1ZezUy ‘uoPOUNJ S,UserDH- 
‘uldg ‘soyueyoour umuend ‘suosog ‘suo}jOveI IveTONN 
‘guorj0eT gq ‘suoseyy *(sorotj1ed ArejuoweTg ‘A1004} 
PISA») ‘(eTsoduthg ‘sopopaed Arezueule[Y,) :s10}dj10seq 


ylodel peTj{sse[oun 
€S0T #9 YUSOAV 
€9 L2PUSOAV Av weIH 
Il vdun zp ‘s9 INC “epuNyM ‘N pUe ofiN’] “q Aq-“pe 
‘SHIOILUVd AUVINANATA 
dO SAIMOAHL AAIMINN NO UVNIWNGS 10 SONIGAAOONd 
“AN “ATU Je}soyooy 


00°9$ 9°d SLO 


Gz ‘0% “Ald 20S T09-dVv 


(aoyjny) *s}onpoid peaorduly Io Mou OYBUI Sny} puw STeTLeyeUr 
e@Buvyo 0} setZ1oue UOTJETper OY} Jo esn oY} pus *‘zemod [njesn 
JO 901NOS B SE SOTZ1EUS OS9U} JO uoTje}JOTdxe oY} ‘UOTJeUTUINTTT 
epTAoid 03 seTZ1eue uoT}ETper Jo osn ey} *se]Z1oue uoT}eIper 
ey} JO SOT}TTIqQe Buyyeryeued oY} Jo sosn TeTOTyoUeq Sez;TvUTUINS 
y1oder OY, *eArEsqo ey} Jo SeATOe[qo peateoucoeid ey} uo 


AULSINGHD UVAIONN GNV SOISAHd UVATIONN - 02 UOISTAIG 





Descriptors: (*Cartridges, Aerosol generators), (*Chem- 

ical projectiles, Aerosol generators), Ballistics, Powders, 
Ethyl radicals, Hydrogen compounds, Phosphites, Nozzles, 
Scattering, Tests, Design, Carbon tetrachloride, Albumins. 


Progress is reported for the following work: (1) Nozzle 
design for most efficient dissemination. (2) Ballistic tests. 
(3) Actual test firings and instrumentation at ACC test 
facilities for BIS (2 Ethythexy) Hydrogen Phosphite and Egg 
Albumin-Carbon Tetrachloride. (4) Analysis of high speed 
Motion Pictures. (Author) 


AD-601 024 Div. 22 


OTS Price $0.50 


Springfield Armory, Mass. 

BIBLIOGRAPHY OF SPRINGFIELD ARMORY TECHNICAL 
REPORTS AND NOTES ON MATERIEL (1 JAN-31 DEC 63), 
28 Feb 64, 12p 

SA TR20 9103 


Unclassified report 


Descriptors: (*Guns, Bibliographies), (*Bibliographies, 
Guns), Gun components, Abstracts, Reports. 


The bibliography is a compilation of Technical Reports 

and Notes on Materiel prepared and published by Springfield 
Armory Research and Engineering Division. The bibliog- 
raphy covers the period from 1 January 1963 to 31 December 
1963. Abstracts of Technical Reports are included. (Author) 


AD-601 028 
OTS Price $0.50 


Div. 22 


Donaldson Co., Inc., Minneapolis, Minn, 
DESIGN AND DEVELOPMENT OF A COLLECTIVE PRO- 
TECTOR UNIT FOR THE MAIN BATTLE TANK, 
Monthly progress rept. no. 7, 28 Mar-2 May 64. 
8 Jun 64, 18p 
Contract DA18 035AMC100A 
Unclassified report 


Descriptors: (*Tanks (Combat vehicles), Air intake fil- 
ters), Gas filters, Design, Sealing devices, Ventilation fans, 
Ventilation, Control systems, Dust, Air, Charcoal. 


A breadboard model of the self-contained Collective Pro- 
tector Unit was completed. Initial pressure drop is under 10 
in. water at 400 cfm. Motor-blower tests show problems with 
surge, though otherwise appear usable. Development con- 
tinued on a filter retaining mechanism, deep fording sealing 
device, particulate filters and gas filters. Short term value 


analysis studies were completed on all CPU components. 
(Author) 


AD-601 030 
OTS Price $0.50 


Div. 22 


t 
Ogden Air Material Area, Hill AFB, Utah. 
SUSCEPTIBILITY OF AIRMUNITIONS TO FPS-35 RADAR 
AT SELFRIDGE AIR FORCE BASE, 
OOAMA Airmunitions test rept., 12-14 Mar 64 
by Kenneth A. Kartchner. May 64, 16p 
OOY TR64 145 


Unclassified report 


Descriptors: (*Military facilities, Radar transmitters), 
(*Radar transmitters, Hazards), (*Ammunition, Airborne), 
Tests, Safety, Radar antennas, Guided missiles, Handling, 
Storage. 


Sorne time ago an FPS-35 Radar was constructed in the 
vicinity of the ADC ammunition area, alert hangar area 

and the main runway at Selfridge Air Force Base, Michigan. 
According to Chart 6-1 in AFM 32-6, which is used as a guide 


127 


ORDNANCE - Division 22 


for determining RF Energy hazard areas, a hazard existed at 
Selfridge Air Force Base. The FPS-35 Radar was restricted 
to low power operation until the problem could be solved. 

Four types of tests were made to determine the actual hazard. 
GEEIA made field strength measurements in the ADC ammuni- 
tion area and in the alert hangar area. An instrumented 
AIM-4C missile was flown near the radar antenna. The instru- 
mented AIM-4C was also carried on a truck through all areas 
where a maxium hazard could exist. Also live squibs and 
blasting caps were placed, with leads extended, on a truck and 
driven throughout the area. All measurements indicated that 
standard airmunitions are safe; however, the current recorded 
in the instrumented igniter during the flight test was about 
one-fourth of the no-fire current of a live igniter. (Author) 


AD-601 200 
OTS Price $3.00 


Div. 22, 14 


Philco Research Labs., Newport Beach, Calif. 
STUDY OF MECHANISMS OF ARMOR PENETRATION 
RESISTANCE, 
Final technical rept., Jan 63-Jan 64 
by G. J. Mills. 30 Jan 64, 153p U-2500 
Contract DA04 495AMC93R 
Unclassified report 


Descriptors: (*Armor, Penetration), (*Laminated plastics, 
Armor), (*Plastics, Armor), Molecular properties, Polymers, 
Molecular structure, Polyethylene plastics, Styrene plastics, 
Reinforcing materials, Mathematical models, Terminal 
ballistics, Mechanical properties, Experimental data, Com- 
posite materials, Thermoplastics, Glass textiles, Polyester 
plastics, Infrared spectroscopy, Bonding. 


The purpose of this program is to establish a quantitative 
understanding of the relationship between the molecular char- 
acteristics of heterogeneous composite structures and the 
behavior of such materials under conditions of ballistic loading. 
Fundamental knowledge of the. processes involved in turning 
and absorption of kinetic energy in a material by an impacting 
projectile and the basic factors of material construction and 
composition of significance to optimum behavior is being 
developed in five concurrent phases as follows: (1) Choice of 
Polymeric Systems, (2) Energy Absorption Processes in Com- 
posite Media, (3) Mathematical Model for Energy Loss Mecha- 
nisms in Composite Media, (4) Factors Affecting Matrix-Fiber 
Bonding, and (5) Experimental Evaluation of the Response of 
Materials to Projectile Impact. An important objective of this 
program has been to relate the mechanical and ballistic prop- 
erties of glass fiber-reinforced plastics to the molecular 
architecture of the polymer making up the plastic matrix. A 
study has been conducted using composites and homogeneous 
materials fabricated with polymeric systems whose structures 
were varied in a known 2nd characterizable manner, providing 
products covering a range of physical properties. (Author) 


AD-601 409 
OTS Price $2.75 


Div. 22, 2 


Picatinny Arsenal, Dover, N. J. 

PARAMETRIC STUDIES ON USE OF BOOSTED ARTILLERY 
PROJECTILES FOR HIGH ALTITUDE RESEARCH PROBES, 
PROJECT HARP, 

by S. Wasserman, G. Lattal and J. Smolnik. Jan 64, 150p 
Proj. 2M011001B703 

PA TR3147 


Unclassified report 


Descriptors: (*Sounding rockets, High altitude), *Rocket- 
assisted projectiles, *Atmospheric sounding, Artillery, 
Design, Performance (Engineering), Ballistics, Rocket 
igniters. 


A general parametric and preliminary design study has been 

completed defining the potential capabilities of rocket boosted 
artillery projectiles for high altitude probes when fired from 

existing gun systems. The study indicates that single stage 
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The problem is programmed in Fortran IV for the IBM 
7044 computer. The real time input, conversion, and edit 
routines are programmed in MAP, The basic function of 
the program is to determine the launch angles required to 
compensate for the prevailing meteorological conditions at 
the launch site so that the first- and secong-stage boosters 
will impact in the designated impact areas. (Author) 


AD-601 655 Div, 22,1 

OTS Price $2.50 

Hughes Tool Co., Culver City, Calif. 

20MM MARK 4 GUN POD 250,000 ROUND RELIABILITY 
IMPROVEMENT PROGRAM. 

Final rept. 

2 Feb 64, 120p HTC-AD64 10 

Contract NOw63 0585d 


Unclassified report 


Descriptors: (*Aircraft guns, Gun auxiliary equipment) 
Weapon systems, Reliability, Gun components, Tables, 
Maintenance, External stores, Aircraft protuberances, 


Air-to-surface, Performance (Engineering), Firing tests 
(Ordnance), Fiizght tests. 


Flight Tests during the past year proved the Mark 4 Mod 

0 Gun Pod to be a versatile and most effective air to ground 
weapon. Approximately 250,000 rounds were fired from 27 
January 1963 through 2 February 1964 to prove the 
capabilities of the weapon system and to improve the 
reliability of the gun pod. This firing was divided into 

four categories, namely: Thr-e-pod flight demonstration on 
the A4 aircraft, competitive evaluation on the F-100 aircraft, 
reliability development and R and D firing. A plot is given of 
the total rounds fired during the past year. 


ORDNANCE - Division 22 


AD-601 670 Div. 22 
OTS Price $1.25 


Naval Weapons Lab., Dahigren, Va. 
MODEL STUDIES OF EXPLOSIVE STORAGE CUBICLES, 
by F. D, Altman. 21 May 64, 44p 
NWL 1917 
Unclassified report 


Descriptors: (*Explosive materials, Storage), (*Storage, 
Explosive materials), Pentolite, Detonation, Blast, Con- 
tainers, Steel, Loading (Mechanics), Model tests. 


Experimental results are presented on the magnitude and 
distribution of the pressure-time blast loading resulting 
from internal blasts on the walls of partially vented enclos- 
ures, Experiments were conducted using 1/6 scale steel 
models of typical storage cubicles subjected to the internal 
detonation of spherical bare pentolite charges. The pria- 
sipal variables were: the charge size, its location within 


the enclosed space, and the shape of the enclosed space. 
(Author) 
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PHOTOGRAPHY AND OTHER REPRODUCTION PROCESSES - Division 


24. PHOTOGRAPHY AND OTHER 
REPRODUCTION PROCESSES 


AD-600 950 
OTS Price $1.50 


Div. 24, 18, 25 


Itek Corp., Waltham, Mass. 
STUDY OF IMAGE-EVALUATION TECHNIQUES, 
Interim engineering rept. no. 6, 15 Dec 63-15 Apr 64 
by G. C, Brock, R. L. Dussault, R. G, Scully, and 
R. R. Shannon. 15 Apr 64, 56p Itek 9048-7 
Contract AF33 657 9158 
Unclassified report 


Descriptors: (*Aerial photography, Simulation), (*Aerial 
reconnaissance, Mathematical models), (*Photographic 
techniques, Analysis), Photographic images, Optics, 
Photographic equipment, Optical equipment, Design, Images. 


The objective of the present program is to provide means 

for calculating resolving power, bar contrast, or the shape 

and contrast of any kind of image, given the necessary physical 
parameters for the target and imaging system. In principle, 
this calculation can always be performed, given the shape and 
contrast of the target, together with the complex transfer 
function, D-log E curve, and granularity of the system. The 
program of physical measurement and computer calculation 

at present envisaged is described. Emphasis is placed on the 
calculation of lens performance from design data, development 
of a mathematical model for the film, and the calculation of 
images given by a system when the transfer functions for all 
its components are known. The experiments in simulated 
aerial photography, and the attempt to correlate psychophysical 
quality with physical parameters are discussed. The progress 
made in the measurement of lens transfer functions is de- 
scribed, The appendix gives the results of transfer function 
measurements made on the 12-inch-focal-length Covogon lens 
by the Institute of Optical Research, Stockholm, Sweden. 


AD-601 396 
OTS Price $2. 25 


Div. 24, 4 


Fairchild Space and Defense Systems, Syosset,:N. Y. 
INVESTIGATION OF PANCHROMATIC SENSITIZATION 
OF EVAPORATED FILMS OF SILVER BROMIDE. 
Final rept., Apr 63-Mar 64, 
by J. E, LuValle, M. Koral and A, Leifer. 15 Jun 64, 81p 
AY24 
Contract AF33 657 11105, Proj. 6272, Task 627201 
AL TDR64 117 
Unclassified report 


Descriptors: (*Photographic film, Photosensitivity), 
(*Photosensitivity, Photographic film), (*Silver compounds, 
Bromides), Vaporization, Diffraction analysis, Conductivity, 
Dyes, N-heterocyclic compounds, Synthesis (Chemistry). 


The major factors controlling the evaporation of silver 
bromide, rate of movement of Cronar (substrate) past the 
boat, the temperature of evaporation, the shape of the boat, 
the distance from boat to substrate and the relative location 
of boat and shield are discussed in detail. A thickness: of 

2-3 microns for the evaporated layers appears to optimize 
photographic sensitivity. Electron microscopic and electron 
diffraction studies have shown that the evaporated silver bro- 
mide is apparently deposited as oriented crystals. The con- 
ductivity of pure and doped silver bromide is béing con- 
sidered as a means for evaluating the impurity levels in sil- 
ver bromide. Conductivity measurements on double zone re- 
fined and annealed specimens of ultra pure silver bromide 
show that we have succeeded in preparing the purest sil- 

ver bromide reported in the open literature. It has been 
demonstrated that spectral sensitization of evaporated 

silver bromide may be obtained if the evaporated layer is 
etched prior to dye adsorption. The etching agents which 
give reasonable results are limited in number. The synthesis 
of some merocyanine and cyanine dyes are also discussed, 
(Author) 





O€T 


*9ouBULIOIed jo sjoao] ySTy 

@AsTYOR 4OU PIP Ssyuopnjs opnjzyde MoT yey} pojou sem 4 ‘ATTeUTT 
*S}[NSeI SY} PUNOFUOS 03 pepuds} SeTpNys OM} OY} UT SeoUe.TE;TpP 
Teinpecoid pue eaperjsyuyupe yng ‘Zujoed-sjes pezyulty 

uey} SoUBUIIOJIEd IeyZTYy pepreTé Buyoed-yjes oye,du100 

ye4} pepnjouco sem 4 “Buyuyet} sopuorTjOeTS OTseq oxE} 

0} pelnpeyos A[Ie[nZe1 syuepnys GE 0} 3] Bulreys;uyUIpE Aq 
ueye}Lepun o1em urerZo01d oy} Jo suoTyenyeae oyeredes OM], “TT 
LONULXAL 4se7WQng 1epun peredeid sem [ooyos esuezeq ITy 
04} 78 WYBnvy sv SOTUOTOETS OTseq Jo (sInoYy S*2z) FOom ysITy 
94} JO JUSJUOD oy} Buyreaoo urerZ0I1d feuoponssuy-ojne Uy 


*Buyuyer} 
9010} ITY ‘syuepnjys ‘(ueuMY) SoUBUIZOZIEg *(soTU0.130e1q 
‘uoTyeonpgs) ‘(83803 eouEULIOJIed ‘SuyuyerL4) :810;dj10seq 


qlodel petyissejoun 


ZOUVEET FHV WVIUOD 
dyg ‘po 1eW *eTeqny “7 yeqTy 
pus ‘uesueys{I4D °F plorepyeotT 

*BUTQOTOW °H UreTTTTM Aq 

‘ouleul YOrBesoy 

*asunoo 

SOINOULOITA OISVE V JO MAAM LSUlA AHL NO 
WVudD0ud TVNOILLONULSNI-OLNV NV JO NOILLVN'IVA 
°O “a ‘uowurysem ‘atu 

uopuyyseM SB100D ‘ed1JZJO YOIvesey seoInosey ueuINy 


S2°2$ POlId SLO 

€% “Ald T89 T09-dVv 
(zoujnv) 
*sp10001 Jouuosied jo sulejsAsqns peyeuloyne [eroAes o3e.1Z94UT 
0} pus} & Sem o10y} ‘soofotdule TeuoTssejoi1d o1OUr 10 0007 
UIA suLITy uy (Sc) ‘Trews Area sem A10B0380 STY} UT SULITy 

jo o[dures oy} YBnoy} UeAS ‘jU9}xe SUIOS 0} SP1000I1 pezyeUOjNe 
UO peter SULIT] Zu~puodser oy} jo [Te ‘dnorB 900Z 0} OOST M4 
uy (%) ‘peptaoid oq prnoo seeAojdure jo s}sT] eAysueyordu0o 
yey os wieqzsAs oy} OJUT soAOTduIS YORE ynoge UOT}EULLOsUT Porte} 
-Op S1OUI peo] 0} UBZeq suITy ‘dnorZ YOST 0} DOT Ou} UT ‘peatos 
@10M sjlodel [eo}sT}e}s Buyrederd jo suetqoid [eop1e]9 
reqgy (¢) ‘uie3shs procer BuyyIOM aU OjUT poyerZejzUy 3OU 
o10MmM Sule}sAsqns peyewMojne osey} pues ‘ATozB.IvUOS joULOSAed 

{© LEB YORS LOZ SYSV} [BOPIE[O BuyAy[durys 10} suvvul v sv 
pofojdure sem ATTenjoe uoTeUIOjNS ‘IOAOMOH] “POULITFUOO Sem 
uOTJeUIOJNE I0J peou oy} ‘(seeAo;dure Teuoyssejord QOOT 0} dn) 
pelInoooe yYMOIZ penupjuOO sy (Zz) ‘seeAojdule [euotssejord 
00S peyoeordde uLITj & sev Uses 4SITJ SEM SPIO0EI [ouUOSIEd 
jO UOTJBUIOINS OJ poou Tenjoe Uy ([T) sUMBIP O9TOM SUOTSNTOUOO 
BuTMOT[O} 04} ‘pezpIeurums 10M S}[NSEI 0Y} Je}zJW ‘“sorfeuU0H 
-sonb poyetduiod yWIM Gg ‘pepuodsel suLIT] UeAeS peIpuNY 9uD 
*SUOTIVZTUBBIO 9Cz 0} JUSS O1OM JUOUTIEdep jeuuosied oy} UT 
TSASTI}OI UOTJSULIOJUT pue UOTJEUIOJNE UO SerTeUUOFISeNH *sTTHIs 
Teoyuyos} Jo oITMONIje & ZuldojeAep peMoO} opeU S}1OJJe OY} puB 
‘pereyunooue useq sey YOTYM sse00ns Jo eerZep oy} ‘sure}sAs 
pezyeuOjNe yOns jo oINjeu oY} ‘sp100e1 JouUOSIeEd S}eUIOjNS 0} 
Buyye} ore suoTezpUeF10 SupsceuyZue pus opyzpiuetoOs youordde 
OY} OUTULIG}Ep 0} Usye}1epuN sem ApTys juOseId oY] 


*suiejsMs Sutssooord e3eq ‘uofurdo OF[Qng ‘UOTyEWIOjNY 
*(AqtT1qQeuTewuTEW ‘sprodey,) ‘(sproocey ‘TouuOs19q ,) 
‘(TeASTI}E1 UOTJeULIOJUT ‘yUOWIEZeUEUI [euUOS.I9q) ‘(jUSUI 
-oSeueul [OUUOSIOg ‘TBASTIJOI UOTBULIOJUT,) :S810j;dp10seq 


*O “a ‘uo Buyysem 
‘*ajup uo WuTYyseM OB1005 YIM UOTeIEdO00 UT peredoig 


yodel poTj{ssejoup 
27090 Z9MON 3081}U0D 
PLSDL ATE ‘9 Idy “preqqny “Ww eT[se7 
pue ‘3307119 BpurlO ‘uUeUTyOIG “Vy yeqoy Aq 
*“SNOILVZINVDUO DNIUAANIONA 
CNV OIALLN3IOS NI G3SN SGOHLAW AO ATAUNS V “LNAW 
-LUvdgad TANNOSUAd AHL NI TVASIULAY NOILLVWHOANI 
"PW ‘Butidg 1e4TIS 
‘ayun surydoy suyor ‘*qe'y sosAyg poriddy 


00°T$ 9° d SLO 
€@ “AIG 88h TO9-av 


(2oyyny) 

*jquUuOsied [eUuo}{eB1edo Suyules} 10 SUOTIVOI|dUI] IleYyR JO SUII} 
u} @Z1eule sSulpuly 19AaqeyM ozATeUL 07 PUB UOTJOSJep [eUZIs 

JO Zujuree] ay} uO Sseyovordde aseay} Jo soUeN[ JU] SATzUIOI 

au} Apnys 03 ueyeRJopuNn sem YoOlvesel quosaud sy *eouBpnZ 
IO Zuynd 03 A[eaq{OeJJo Grow puodse. Aww Zuyusee] jenydao.1ed 
SUOJ}IPUOS UJBW9O JopuN 7BYy} pozoipuy savy suoTzeSysaauy 
yueoez yng ‘Zuyuree] Zuyze nus IOjJ a[OIYoA B SB YOVQpes}; 
Suppiaoid 10; suveur [eoysse[o 34} S} YOBordde s}[nsez Jo a3pe 
-[MOUY SJUL *estmreYjO JO A[z10A0 ‘puodsai 03 AyyuMg.210ddo us 
py SBY OY JOYS SOYST19}OeILYO 83] 0} SB UOTJBULIOJZUL YIM UTTY 
seplaoid pue [euS{s & 0} souye13 94} sesodxe A[;e190Uue2 poyjzour 
queseid ey], *swezshs uo;JeoyUNUIWOO pus ZulsUes Jo S¥erE Uy 
BuJUTeI} OATOOJJo SLOW! 10} poou oy} Zuyzjseyduwie ‘seqzIxe[du0D 
anbyun Aq jeseq sivedde uojjzeuywyi1o0s{p [eusts jo welqoid 

ayUL “SusUree] JO SME] YIIM S10308} UBUMY Jo s}seywAS pue 
Bujyjis Oy} SeAToauy ‘syse} [enjdeored Jo Sujz0jzJUOU 9Y} JO Bore 
ayy uy ATze(noyased ‘8ujsseooid uoteullosuy uo soUuBULIOjI0d 
Sujaoiduly *s3s]1004} Zuyures] jo sZuypuyy pue yorvesel oy} Aq 
padojeaep seyovoidde ut 0ej001 ere spoyjou BujuTer} UIepOW 


*sule}sAs UOTJBOPUNUIWIOD ‘yYORqpes. ‘OSION ‘3U3IT 
‘saojaop Buyuyery ‘(uoydeo10g ‘BuyurveT,) ‘((AdojoyoAsq) 
uoHovey ‘ZuyuyerL,) ‘(uopdeored ‘[eusig,) :s10jdjzoseq 


ylodel peyjissel[oun 
T ¢bTe NIOARZGVULAVN 
“SPIE 8SSZON 70BI1qUOD 
dgs ‘po ady ‘uosyze[D ° *f pue yeuuy *f¢ Aq 
“SMSV.L ONINIVUL NI ONINO JO ASN AHT 
*(puerZuq) ‘Alu preTyeYyS 


0G°T$ GDIId SLO 
gz ‘az “AIC 2s€ 109 -av 


(zoyjny) *enbruyos; ueuynH 

94} pus STeALezuy Zurreedde penbe yo poyjyour ouojsinyy, eu} 
430q Aq pouTjep sv oTeos B peuIIO; YOTYM puNoJ SEM S¥SE} JO 
308 8 ‘UOTSUSUTTP YOue JOT ‘ToAeT AIjUS 94} 48 Gof s,UeTOTUNOE} 
SOTUOIJOS[S UOTVTAS [VABN OY} JO STsATeue Bulteos feuotsueurp 
-T#Inul & UT peyoBryxe Ueeq A[snoyseid pey yOTYM suOTsueUITp 
INof JO YOR UO pojOn.I}su0d 910M SOTBOS [eUOTSUSUTTpPTUN 


*BujiesuyZue JuoureSeuew ‘s3s0} couBUIIOJIEg ‘ stsATeue 
TeoNsH8Ig ‘sprepuByg ‘(ABoToyoAS) UOT}ONI}sUOD 4sO], 
‘(weuny) eoueUlIoOjIeg ‘Touuos.ied TeaeNn ‘Buyuter} peaen 
‘UOTJETAB [VABN, “(StSATeUR Gor ‘suBTOFUY99} SOTUOI}00T Fx) 
*(SueToTuyoe; soyu0Ij001 gq ‘stsATeue gory) :sr0jdtz0seq 


yloder peryissepouy) 
00 6LZZIUON JORBIQUND 
dgg ‘p9 IEW *TeBeIs *] AnyyIy pue zzNYOS *H seTBnoq Aq 
“NVIOINHOGL SOINOULOAITT NOILVIAV IVAVN 3HL JO aor 
SHL AO SISA'TIVNV FTVOS IVNOISNAWIGILINWN V WOud 
(ZAMIC SNOISNEWIG FHL UOT SATVOS "IVNOISNAWICGINN 
dO LNGNdOTAIAIG FHL *NOILVOI'IddV GNV LNaW 
-dOTHAIG NOMALND JONVNUOAUTd ONINIVUL-LSOd 
"eq ‘oudem ‘sooyarog TeorZofoyohsq perddy 


09°9$ 991d SLO 


8% “€2 “AIC 6S6 009-dV 


ONINIVUL GNV TANNOSUAd °&% 


ONINIVUL GNV TANNOSUAd - €2 UOIsHId 





AD-600 921 
OTS Price $9,10 


Div. 25 


Brown Univ., Providence, R, I, 
DYNAMICAL DISLOCATION MODELS OF CRYSTAL 
PLASTICITY. 
Technical rept. no. 7, 
by Peter P. Gillis. Apr 64, 110p 
Unclassified report 


Descriptors: (*Single crystals, Crystal lattice defects), 
(*Crystal lattice defects, Mathematical models), Crystals, 
Plasticity, Strain (Mechanics), Mechanical properties, 
Dynamics, Hardening, Stresses, Loading (Mechanics), 
Equations. 


For glide occurring in a single system, a general relation is 
established between the rate of plastic strain, and the con- 
figuration and velocity distribution of dislocations in a mono- 
crystal. This relation is applied to various idealized configu- 
rations, and the concept of dislocation density is defined for 
the case of parallel, straight dislocation lines. An elementary 
model of mechanical behavior is developed, assuming that the 
average velocity of dislocations is represented by a quasi- 
viscous relation, and that the time rate of increase of dislo- 
cations is proportional to the number of dislocations and their 
average velocity. This model is investigated under three 
loading conditions, both by analytic and digital computer tech- 
niques. An improved model is derived by additionally 
assuming a dislocation stalemating rate proportional to the 
square of the number of dislocations and their average veloc- 
ity. Finally, models are proposed which exhibit strain-hard- 
ening. The hardening mechanisms considered are: effect of 
strain on dislocation mobility; the reduction of average veloc- 
ity caused by spatial fluctuations in the stress fields and 
stalemating interactions between fixed and mobile dislocations. 
Stress-strain curves are calculated based upon these models, 
and for one model the constant load strain-time problem is 
solved in closed form. (Author) 


AD-600 926 
OTS Price $2.25 


Div. 25, 2, 30 


Institute of Science and Tech., Univ. of Michigan, Ann Arbor. 
VISUAL RESOLUTION AND OPTICAL SCINTILLATION 
OVER SNOW, ICE, AND FROZEN GROUND, PART 1. 
Progress rept., 
by Donald J. Portman, Edward Ryznar, Floyd C. Elder and 
Vincent E, Noble. Apr 64, 99p 
Contract DA11 190ENG78, Task 8S66 02 001 02 
CRREL RR111 
Unclassified report 


Descriptors: (*Atmosphere, Optical properties), (*Optics, 
Atmosphere), (*Micrometeorology, Light transmission), 
Vision, Resolution, Brightness, Oscillation, Snow, Ice, 
Permafrost, Photometers. 


Optical scintillation, visual resolution, and wind and 
temperature profiles were measured over snow, ice, and 
frozen ground. The data were analyzed to determine 
relationships between (1) scintillation and visual resolution 
and (2) scintillation and meteorological and surface conditions. 
The experimental results included (1) estimates of the limit 
of visual resolution, (2) telephotometer measurements of the 
apparent fluctuations in brightness (scintillation) of an 
artificial light source, and (3) measurements of wind 
direction and of the vertical distributions of wind speed and 
temperature. The optical path was 543 m long and 1.5 m 
above uniform horizontal surfaces. All scintillation and 
meteorological data are given in an appendix. The principal 
results of the analysis showed that for turbulent flow in stable 
stratification over snow (1) visual resolution deteriorated 
systematically as scintillation increased in intensity and (2) 
scintillation intensity increased with increase in vertical 
temperature gradient. Scintillation was at a minimum in the 
absence of thermal stratification and at a maximum (in very 


PHYSICS - Division 25 


stable thermal stratification) during the sudden transition 
from laminar to turbulent flow. For a given temperature 
gradient, scintillation increased with increase in wind speed. 
When wind and temperature gradients were combined in terms 
of the Richardson number and related to scintillation, the 

data obtained over snow indicated a critical Richardson num- 
ber of about 0.35. (Author) 


AD-600 939 Div. 25, 12, 15 


OTS Price $1.75 


Aerospace Corp., |Los Angeles , Calif. 
ON THE FREE VIBRATIONS OF SIMPLY SUPPORTED 
TRUNCATED CONICAL SHELLS, 
by Paul Seide. 27 Feb 64, 6lp TDR269 4560 40 2 
Contract AF04 695 269, 
SSD TDR64 15 
Unclassified report 


Descriptors: (*Conical bodies, Vibration), (*Vibration, 
Conical bodies), Deformation, Frequency, Mechanical waves, 
Equations, Harmonic analysis, Mechanics. 


The problem of determining the bending natural frequencies 
and mode shapes of simply supported conical shells is inves- 
tigated by a Rayleigh-Ritz solution of approximate equations of 
motion for the shell, Two types of simple support are consid- 
ered, one for which edge circumferential displacements vanish, 
the other for which edge circumferential shear forces vanish. 
The differences between the two results are found to be quite 
significant when the circumferential wave number is small. 
Although a general explicit expression for the natural frequen- 
cies of conical shells appears to be unobtainable, several ap- 
proximations are illustrated and a simple expression for the 
minimum frequency is obtained. The results are in relatively 
good agreement with available experimental results. (Author) 


AD-600 952 
OTS Price $1.00 


Div. 25, 15 


Courant Inst. of Mathematical Sciences, New York Univ., 
N, ¥. 
BASIC MATHEMATICAL INVESTIGATIONS IN ELECTRO- 
MAGNETIC WAVE THEORY. 
Final rept., 1 Apr 59-31 Mar 64, 
31 Mar 64, 36p 
Contract AF19 604 5238, Proj. 5635, Task 563502 
AFCRL 64 384 
Unclassified report 


Descriptors: (*Electromagnetic waves, Theory), (*Applied 
mathematics, Electromagnetic waves), Diffraction, High 
frequency, Low frequency, Anisotropy, Dielectrics, Sur- 
faces, Waveguides, Antennas, Statistical analysis, Reviews, 
Bibliographies. 


Research activities in the following fields are summarized: 
Diffraction at high frequencies; diffraction of low frequency 
radiation; anisotropic surfaces; far field expansions; dielectric 
interfaces; surface waves; wave guide problems; antenna 
problems; statistical problems. Fourty-four refs. 


AD-600 958 
OTS Price $1.75 


Div. 25, 15 


Electric Boat Div., General Dynamics Corp., Groton, Conn. 
SHELL MODE COUPLING. 
Final rept. 
by R. J. McGrattan, E. L. North, and C, P, Tsokos. Dec 63, 
61p U411 63 041 
Contract Nonr3594 
Unclassified report 
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Unclassified report 


Descriptors: (*Mechanical waves, Elasticity), (*Elasticity, 
Dynamics), (*Boundary layer problems, Elasticity), 
Potential theory, Integral equations, Stresses, Deformation. 


With the aid of a gauge condition analogous to the Coulomb 
gauge of electromagnetic theory, the integral form of the solu- 
tions of the three fundamental boundary value problems of 
elastodynamios are obtained. These solutions are given in 
terms of surface distributions of the displacement potentials 
and their derivatives, together with volume distributions of the 
body forces, and surface distributions of the applied stresses 
and/or prescribed displacements. The integral representa- 
tions are used to formulate sets of simultaneous integral 
equations whose solutions are the desired surface distributions 
of the displacement potentials. In addition to considering 
problems involving more than one media, this paper presents 
an extension of previous work (available from OTS as 
UCRL-~6779) which considered the corresponding two-dimen- 
sional problems. (Author) 


AD-601 031 
OTS Price $6.60 


Div. 25, 15 


Ventura Div., Northrop Corp., Newbury Park, Calif. 
ON THE SOLUTION OF THE FUNDAMENTAL PROBLEMS 
OF THE THEORY OF ELASTICITY, 
by A, Korn. 1 Apr 64, 65p NVR 2993 
TT 64 15896 
Unclassified report 


Uber die Lésung des Grundproblems der Elastizitits- 
theorie, trans. from Math‘ematische| Ann jalen| (Germany) 
1914, v. 75. . 


Descriptors: (*Elasticity, Theory), Potential theory, 
Boundary problems, Viscosity, Harmonic analysis. 


AD-601 034 Div. 25 
OTS Price $2.00 


Thomas J, Watson Research Center, Yorktown Heights, N. Y. 
INJECTION LASER STUDY. 
Quarterly technical rept. no. 3, 1 Dec 63-29 Feb 64. 
by W. P. Dumke, G. J. Lasher, F. Stern and K, Weiser. 
29 Feb 64, 76p 
Contract DA36 039AMCO2349E, Proj. 3A99 21 001 
Unclassified report 


Descriptors: (*Diodes (Semiconductor), Lasers), (*Lasers, 
Arsenic alloys), (*Semiconductor devices, Lasers), Gallium 
alloys, Phosphides, Indium compounds, Electroluminescence, 
Infared radiation, Manganese, Zinc, Diffusion, Electrical 
properties. 


Mn- and Zn-diffused GaAs negative resistance diodes were 
switched from the low-current state into the high current, 
lasing state at 4.2 K. Switching times of the order of 10 to the 
minus 7th power sec were obtained in the rather small range of 
excess voltages. These lasers have an anomalously slow 
variation of the threshold current with temperature below 77 K, 
a rather sharp fall-off in the emission of radiation associated 
with Mn centers with increasing temperature, particularly near 
and above 200 K, and a lack of saturation of the light output in 
the Mn line when the threshold current is exceeded. The 
current-voltage characteristic of the double diffused diodes 
changes from a linear to a quadratic dependence as the current 
increases. An alternative to the bistability mechanism for a 
GaAs laser with two regions, only one of which carries appre- 
ciable current, was proposed. A series of results for the gain 
factor and for the loss in a three-layer model of an injection 
laser is given. A simple formula describing the time delay 
between the application of a current pulse and the onset of stim- 
ulated emission is given. A qualitative estimate of the active 
region width and of the emission lifetime is made, 
and shows these quantities to be relatively insensitive to tem- 
perature and background doping level in zinc-diffused GaAs 
diodes. A comparison of the properties, preparation, and device 
applications of InP and GaAs is presented. (Author) 
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AD-601 035 
OTS Price $2.60 


Div. 25, 20 


Maryland Univ., College Park. 
VALIDITY OF MANY-BODY APPROXIMATION METHODS 
FOR A SOLVABLE MODEL I: LINEARIZATION 
PROCEDURES, 
by N. Meshkov, A. J, Glick, and H. J. Lipkin. Oct 63, 
27p MUP TR 332 
Grant AF AFOSR62 46 
Unclassified report 


Descriptors: (*N-body problem, Numerical analysis), 
(*Numerical analysis, N-body problem), (*Quantum me- 
chanics, Fermions), Models (Simulations), Wave functions, 
Particles, Scattering, Excitation, Perturbation theory, Equa- 
tions, Motion, Corrections, Hamiltonian, Annihilation 
reactions. 


The validity of methods used in the study of many particle 
systems was investigated by using the same approximations in 
treating a simple model for which exact solutions are avail- 
able. The model consisted of N fermions distributed in two N- 
fold degenerate levels and interacting via a monopole-monopole 
force. The excitation of the first collective state above the 
ground state was calculated using the folowing methods: (1) 
The method of linearized equations of motion, (2) linearization 
with the inclusion of renormalized single particle energies, (3) 
a néw self-consistent linearization method. The results of 
these approximation methods were then compared with exact 
results and with the results of ordinary perturbation theory 
found in a previous paper. It was found that renormalization of 
the single particle energies leads to a considerable improve- 
ment of the results over that obtained with ordinary lineari- 
zation method, especially for small numbers of particles. 
Further improvement was obtained with the self-consistent 
linearization method. The possibility of applying this latter 
method to more realistic problems was briefly discussed. 
(Author) 


AD-601 037 
OTS Price $6.50 


Div. 25, 17, 4 


Nottingham Univ. (England) 
A NEW METHOD FOR STUDYING SELF-DIFFUSION IN 
LIQUIDS: SELF-DIFFUSION IN LIQUID MERCURY. 
Technical note no. 1 
by D. S. Brown and D, G. Tuck. 1 Mar 64, 16p 
Grant AF EOAR62-53 
ARL 64-114 
Unclassified report 


Descriptors: (*Diffusion, Liquids), (*Liquid metals, Mer- 
cury), Tracer studies, Capillary tubes, Instrumentation, 
Measurement, Sciltillation counters, Errors, Radioactive 
isotopes, Theory, Laboratory equipment, Test methods. 


A new technique has been developed for measuring the self- 
diffusion coefficients of liquids. Inactive and labelled samples 
of the liquid are contacted in a long capillary cell, and the 
extent of diffusion at suitable time intervals determined by 
means of a collimated scintillation counter. Experimental 
details and possible errors are discussed. The method has 
been tested with liquid mercury. The result agrees with the 
work of Nachtrieb and Petit, but is significantly lower than 
measurements by the capillary cell technique. Possible rea- 
sons for this are discussed. (Author) 


AD-601 039 
OTS Price $1.60 


Div. 25, 8 


Energy Conversion and Semiconductor Lab., Mass. 
Inst. of Tech., Cambridge. 

THERMOELECTRIC PROCESSES AND MATERIALS, 
Semi-annual progress rept. nos, 4 and 5, 

by Richard B. Adler, Arthur C, Smith, Henry A. Lyden, 
Leonard M. Magid, and Richard J. Schwartz. 1 Jan 63, 
19p DSR-7984 

Contract Nonr1841 51 
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AD-601 074 
OTS Price $3.60 


Div. 25 


Michigan Univ., Ann Arbor. Coll. of Engineering. 
INVESTIGATION OF LIQUID METAL BOILING HEAT 
TRANSFER, 
Quarterly rept. no. 4, 15 Nov 63-15 Feb 64 
by Richard E. Balzhiser. Feb 64, 35p ORA 05750 
Contract AF33 657 11548, 
NP 13810 
Unclassified report 


Descriptors: (*Liquid metals, Heat transfer), (*Boiling, 
Heat transfer), *Heat transfer, Film boiling, Sodium, Water, 
Potassium. 


Burnout data has been obtained for water and sodium in the 
same equipment used previously for potassium studies. These 
data confirm Addom's water data and Noyes' sodium data 
remarkably well. Recent film boiling data obtained by condens- 
ing sodium on the bottom side of a horizontal disk on top of 
which potassium is boiled have yielded inconclusive results. 
Stable film boiling was observed to have occurred with the pres- 
sure in the potassium chamber less than 1 inch of mercury. 
Upon increasing the power to the sodium instabilities were 
observed which caused the system to oscillate as if in the 
transition regime. The forced circulation apparatus was used 
early in this last quarter to obtain additional two phase pres- 
sure drop data. An analysis of the two phase pressure drop 
data has revealed departures from the Martinelli-Nelson or 
Lockhart type of correlation. Similar deviations have been 
observed with other data for metallic fluids. A friction factor 
correlation is proposed which correlates data for metallic 
systems. (Author) 


AD-601 093 
OTS Price $0.75 


Div. 25 


Thomas J. Watson Research Center, Yorktown Heights, N. Y. 

PHONON INTERACTIONS IN CRYSTALS. 

Quarterly progress rept. no. 3, 15 Nov 63-14 Feb 64 

by A, H. Nethercot, M. Pomerantz, and N. S. Shiren. 

14 Feb 64, 26p 

Contract DA36 039AMC 02280E, Proj. 1G6 22001 A056 
Unclassified report 


Descriptors: (*Acoustics, Masers), (*Masers, Acoustic 
properties), (*Crystals, Ultrasonic properties), (*Phonons, 
Masers), Microwave amplifiers, Parametric amplifiers, 
Magnesium compounds, Oxides, Calcium compounds, 
Fluorides, Silicon, Germanium, Quartz, Sapphires, Sound 
waves, Attenuation. 


Experimental work is summarized on the measurement of 

the signal velocity of acoustic waves in an amplifying acoustic 
maser. Theory and experiment have previously shown that 
the signal velocity is decreased when the acoustic waves can 
interact with absorbing paramagnetic ions. Theory indicates 
a similar decrease even if the spin populations are inverted 
so that the ions are emitting. Experimental results at present 
indicate on the contrary that the signal velocity remains either 
unchanged or is increased in an amplifying acoustic maser. 
The temperature dependence of the attenuation of 9 Gc acoustic 
waves was measured in a number of materials. These 
materials include magnesium oxide, silicon, germanium, 
quartz, sapphire, and calcium fluoride. It appears that there 
exists considerable similarity in the behavior of these various 
materials when account is taken solely of their Debye temper- 
atures (or, alternatively, of their acoustic velocities). Im- 
provements of an experimental nature were made on the ger- 
manium samples to be used in a phonon amplification 
experiment. (Author) 


PHYSICS - Division 25 


AD-601 110 
OTS Price $4.60 


Div. 25, 8, 9 


Plasma Lab., Columbia Univ., New York. 
DYNAMICS OF IONIZING SHOCK WAVES. I. TRANSVERSE 
SHOCKS. 
Report no. 7 
by C, K, Chu. Jan 64, 45p 
Contract AF49 638 1254 
NP 13777 
Unclassified report 


Descriptors: (*Plasma physics, Shock waves), (*Shock 
waves, Plasma physics), (*Gas ionization, Shock waves), 
Magnetic fields, Electric fields, Magnetohydrodynamics, 
Fluid mechanics, Ionization, Shock tubes, Mathematical 

models, Graphics. 


A simplified mathematical model of ionizing shock waves in 

a magnetic field is considered. Roughly speaking, these shocks 
are an intermediate species between gas shocks and hydromag- 
netic shocks, The gas ahead of the shock will be assumed to be 
a perfect non-conductor, and that behind to be a perfect con- 
ductor. It is stipulated that the conditions be such that there is 
no precursor ionization. For simplicity, the energy required 
in the ionization process is ignored. Also, in this paper are 
treated transverse shocks, in which the magnetic field is tan- 
gential to the shock front and thus transverse to its direction 
of propagation (in hydromagnetic usage, such shocks are some- 
times called perpendicular shocks; they should not be confused 
with Alfvén discontinuities, which are also sometimes called 
transverse shocks), The solution of the algebraic jump con- 
ditions is also studied. (Author) 


AD-601 111 
OTS Price $1.00 


Div. 25, 8, 14 


Radio Corp. of America, Lancaster, Pa. 

RESEARCH STUDIES ON THERMIONIC CONVERTERS, 

EMITTER SHELL PHASE. 

Quarterly technical rept. no. 3, 1 Jan-31 Mar 64 

by M. N, Slater. Apr 64, 34p 

Contract DA36 039AMC03197E, Task 1G6 22001A055 02 
Unclassified report 


Descriptors: (*Thermionic converters, Heaters), 
(*Heaters, Thermionic converters), Aluminum compounds, 
Oxides, Beryllium compounds, Silicon compounds, Carbides, 
Molybdenum, Fuels, Combustion products, Energy 
conversion. 


The major engineering effort was directed toward completion 
of the permeation studies of sample materials, development of 
alternate barrier designs, and fabrication of converters for 
evaluation and life testing. The permeation of fossil fuel 
combustion gas was determined for alumina, beryllia, and sili- 
con carbide samples, using a prototype burner designed for 
this purpose. Supplemental tests were run using helium, argon, 
and nitrogen on alumina and hydrogen on silicon carbide. Alu- 
mina appeared to be the best barrier material of those tested. 
Alternate barrier-emitter systems were designed, including 
multilayer-coated molybdenum cups and a double-walled 
alumina-molybdenum assembly with helium-filled interstice. 

A double-walled converter developed over eight watts on 
preliminary test. (Author) 


AD-601 121 
OTS Price $2.25 


Div. 25, 4, 30 


Naval Ordnance Test Station, China Lake, Calif, 
QUANTUM MECHANICS OF HO2, Il, STANDARD LIST 
OF TWO ELECTRON INTEGRALS, 

by D, S, Villars, Mar 64, 89p 

NOTS TP3460, NAVWEPS 8490 


Unclassified report 
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The anisotropic shell theory of Flugge offers a simplified 
approach for computing the stiffness characteristics of cross 
stiffened, ring stiffened, and sandwich cylindrical shells. Use- 
ing this structural theory as a basis, the vibration and sound 
radiation from stiffened and sandwich cylindrical shells under 
random loading was analyzed in a previous report (AD-286 334). 
The water loading was brought into the problem by use of the 
classical infinite shell approach. Either the infinite shell 
equations or the more accurate Laird-Cohen technique can be 
used to calculate the far field radiation from the modes with 
primarily radial displacement once the modal velocity amplitude 
is obtained from the radiation loading and elastic character- 
istics. In this paper the approach outlined above is applied to 
cylindrical shells under concentrated point loading. (Author) 


AD-601 184 
OTS Price $2.75 


Div. 25, 15 


Michigan Univ., Ann Arbor 
ON A NEW PERTURBATION METHOD. 
Doctoral thesis. 
by Richard Yee Yen Lee. 1964, 125p 
Contract Nonr1224 15 and Grant NSF GP1536 
Unclassified report 


Descriptors: (*Perturbation theory, Quantum mechanics), 
(*Quantum mechanics, Perturbation theory), Magnetic 
resonance, Continnum mechanics, Kinetic theory, Partial 
differential equations, Plasma physics, Temperature, 
Statistical functions. 


Contents: 

Formal presentation of the method 

Simple examples on finite degrees of freedom case 

Rayleigh-Schrédinger perturbation method 

Applications to problems with continuous degrees of freedom 

Kinetic equations, classical treatment _ 

Kinetic equations, quantum mechanical treatment 

Possible application to plasma and recapitulation 

A relation concerning the classical transition probability per 
unit time 

Stationary state correlation function for a classical high 
temperature plasma. 


AD-601 189 
OTS Price $0.50 


Div. 25, 4 


Anti-Submarine Warfare Lab., Naval Air Development Cen- 
ter, Johnsville, Pa. 
IMPURITY CONTROLLED NUCLEAR MAGNETIC RELAX- 
ATION IN GLYCEROL. 
Foundational research phase rept. 
by G. T. Moore and L, M, Ott. 21 May 64, Ilp 
FR30304 
NADC-AW 6413 
Unclassified report 


Descriptors: (*Glycerols, Nuclear magnetic resonance), 

(*Nuclear magnetic resonance, Relaxation time), Protons, 

Nuclear spins, Theory, Temperature, Molecular spectros- 
copy, Impurities. 


The temperature variation of spin-lattice (T sub 1) and spin- 
spin (T sub 2) nuclear magnetic relaxation times was meas- 
ured for protons in glycerol from 8 to 80 C, The report des~ 
cribes the elementary theory of magnetic relaxation in liquids 
and gives a critical analysis of these results, comparing them 
with previously published theoretical and experimental liter- 
ature values. Data are presented in logarithmic plots of T sub 
1 and T sub 2 as functions of reciprocal temperature and also 
as functions of the correlation time for random molecular 
motion. (Author) 
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AD-601 192 
OTS Price $1.25 


Div. 25, 4 


Naval Ordnance Lab., Corona, Calif. 
FOUNDATIONAL RESEARCH PROJECTS. 
Quarterly rept., Jan-Mar 64 
15 May 64, 50p 
NAVWEPS 8192 
Unclassified report 


Descriptors: (*Semiconductors, Scientific research), 
(*Organic phosphorus compounds, Azides), (*Lasers, Spec- 
troscopy), (*Green's function, Equations), (*Magnetic fields, 
Green's function), Polymerization, High-temperature 
research, Halides, Chlorides, Organic nitrogen compounds, 
Functions, Flash lamps, Sodium, Perturbation theory. 


Contents: Reactions of halo-phosphorus compounds with 

silyl azides, by K, L. Paciorek and R. H. Kratzer; Synthetic 
studies, by D. L. Herring and C. M. Douglas; Flash tube spec- 
tral measurements, by L. T. Long, R. L. Conger, J. A. Parks, 
and J. H. Johnson; Sodium as a laser pump source, by L. T. 
Long, R. L. Conger, and J, A. Parks; Relations among certain 
green functions, by A. Nedoluha; and Perturbation theoretical 
approach to the effect of a magnetic field on the two-particle 
green function of a many-fermion system in an isolated ground 
state, by A. Nedoluha. 


AD-601 199 
OTS Price $0.75 


Div. 25, 7 


Research Labs. for the Engineering Sciences, Univ. of 
Virginia, Charlottesville. 
RESEARCH INVESTIGATION OF MAGNETIC AND 
ELECTRIC FORCES FOR ROTATING SHAFT SUSPENSION, 
Technical quarterly progress rept., Mar-May 64 
May 64, 23p EMI 3421 111 64U, 
Contract AF33 657 8352 

Unclassified report 


Descriptors: (*Bearing, Design), *Shafts, Electromagnets, 
Electric motors, Resonance, Damping, Armatures, Servo 
amplifiers, Feedfack amplifiers, Magnetic fields, Rotation, 
Electric fields. 


Theoretical results are presented which have been obtained in 
the search for ways to damp a resonant magnetic support, 
together with some measure of experimental verification. 
Another section shows that the radially active magnetic-support 
technology is ready for the design extrapolation which is the 
objective of this project. (Author) 


AD-601 201 
OTS Price $3.50 


Div. 25, 10, 27 


Rocketdyne, Canoga Park, Calif. 

PRODUCT ENGINEERING. VOLUME 4, 
Final technical rept., Vol. 4, 1 Jan-31 Dec 63 
31 May 64, 21lp Rocketdyne R5136 4P 
Contract AF04 694 110 


Unclassified report 


Descriptors: (*Heat transfer, Rocket propellants), 
(*Nitrogen compounds, Oxides), Methylhydrazines, Coolants, 
Transport properties, Rocket motors, Design, Thermal 
conductivity, Experimental data, Temperature, Thermody- 
namics, Combustion chamber gases, Pressure. 


Presented is a summary of Task II: Heat Transfer Studies. 
Objectives of Task II were to study the phase properties of 
50-50 fuel in the critical temperature region to determine the 
cause of tube burnout experienced during the 1962 program and 
the heat transfer capability of N204 at supercritical pressures 
to compare it to 50-50 fuel and to determine any enhancement 
caused by endothermic dissociation. (Author) 
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Descriptors: (*Magnetohydrodynamics, Test facilities), 
(*Plasma physics, Magnetohydrodynamics), Heaters, 
Thermocouples, Refractory materials, Performance (Engi- 
neering), Failure (Mechanics), 


The second test of the closed-loop verified the reliability 

and versatility of the peripheral equipment and measuring 
instruments. Many improvements were made in the loop since 
the first test. The second test, although rewarding, was not 
wholly successful, Details of the second test are presented 
along with a description of the present status of the ceramic 
lined end returns. The estimated loop performance calcula- 
tions were made for two additional temperatures, thereby 
giving a more complete theoretical picture of its capabilities. 
(Author) 


AD-601 260 
OTS Price $3.60 


Div. 25, 20 


Maryland Univ., College Park 

VALIDITY OF MANY BODY APPROXIMATION METHODS 
FOR A SOLVABLE MODEL III: DIAGRAM SUMMATIONS, 
by A, J. Glick, H. J. Lipkin and N. Meshkov. Oct 63 32p 
MUP TR334 


Unclassified report 


Descriptors: (*N-body problem, Perturbation theory), 
(*Perturbation theory, N-body problem), (*Fermions, Model 
theory), Green's function, Quantum mechanics, Corrections, 
Graphics, Hamiltonian, Power series, Particles, Excitation, 
Nuclear shell models, Models. (Simulations), 


The model N-fermion system studied in two previous papers 
is reconsidered in order to investigate the range of validity of 
diagramatic many-body perturbation theory and various selec- 
tive summations of higher order graphs. The familiar random 
phase approximation or bubble graph sum is shown to be the 
first term in an expansion in powers of 1/N for which the 
coefficients are arbitrary functions of NV/epsilon where V is 
the interaction strength and epsilon is the level separation of 
the non-interacting system. However, the 1/N expansion 
converges very slowly (if at all) for N < 40, Other corrections 
to the bubble sum which do not fit into such an expansion are 
shown to be much more important than the 1/N corrections 
for small N, These are the exchange and self-energy graphs 
which correct for counting errors and violations of the exclu- 
sion principle when enumerating the states that a given particle 
can occupy. With these terms a rather good approximation to 
the excitation energy can be obtained, though the results are 
not quite as good as that obtained with fourth order perturba- 
tion theory for small N, or for the whole range of N with the 
self-consistent linearization procedure described in a previous 
paper. (Author) 


AD-601 315 
OTS Price $0.50 


Div. 25, 14, 17 


Cincinnati Univ., Ohio. 
THERMAL CONDUCTIVITY AND TOTAL EMISSIVITY 
MEASUREMENTS IN THE TEMPERATURE RANGE 
1000-3000 C. 
Rept. for Dec 62-Feb 64 
by Michael Hoch. Apr 64, 19p 
Contract AF33 616 7123, Proj. 7367, Task 736704 
ML TDR64 59 
Unclassified report 


Descriptors: (*Graphite, Thermal properties), 
(*Refractory metals, Thermal properties), Tantalum, 
Tungsten, Molybdenum, Niobium, Thermodynamics, Specific 
heat, Emissivity, Thermal conductivity, Measurement. 


The ratio of thermal conductivities and of thermal conductivi- 
ties to total emissivities were measured for anisotropic ZT- 
type graphite in the temperature range 1000-2000 C. The 
emissivity of a sample changes even if it is stored at room 


PHYSICS - Division 25 


temperature for a long time. To obtain the total emissivity of 
a material, the ratio of specific heat to total emissivity is 
determined for tantalum, tungsten, molybdenum, and niobium in 
the temperature range 1000-2000 C. In all cases, it is found 
that specific heat/total emissivity is a constant, independent of 
temperature. This per-niis an easy and accurate determination 
of the total emissivity of any material. (Author) 


AD-601 333 
OTS Price $0.75 


Div. 25, 9, 22 


Ballistic Research Lab,, Aberdeen Proving Ground, Md, 

RESISTANCE CHANGES CAUSED BY VAPORIZATION 

WAVES IN EXPLODING WIRES, 

by F; D, Bennett, G. D, Kahl, and E, H, Wedemeyer. 

Feb 64, 28p 

Proj. 1A222901A201 

BRL 1241 ' 
Unclassified report 


Descriptors; (*Exploding wires, Resistance (Electrical), 
Vaporization, Mechanical waves, Phase studies, Fluid 
mechanics, Wire, Copper. 


The marked increase in electrical resistance occurring at 
temperatures above melting can be explained by assuming a 
vaporization, expansion wave proceeding radially inward from 
the wire surface. This wave reduces the conducting cross 
section of the wire, thereby increasing the resistance. A 
theoretical fluid dynamical model of an expansion wave 
involving a phase change from liquid to wet vapor is investi- 
gated; this analysis shows the expected velocity of small 
amplitude waves to be very close to the experimental value 
cited above, The theory predicts both the onset of the wave 
and the wave speed as a function of deposited energy up to the 
critical temperature, Beyond critical temperature, where the 
liquid to vapor expansion does not apply, the wave speed 
should be only a function of deposited specific energy. The 
experimental data for copper wires under a variety of con- 
ditions are found to correlate to a single curve; thus, the’ 
supposed resistance anomaly in high temperature copper wires 
is explained. (Author) 


AD-601 334 
OTS Price $1.50 


Div. 25, 15 


Naval Research Lab., Wa , dD. C. 
THE PROPAGATORS OF QUANTUM FIELD THEORIES AS 
GREEN'S FUNCTIONS FOR BOUNDARY VALUE PROBLEMS 
IN PARTIAL DIFFERENTIAL EQUATIONS. 
by J. N. Hayes. 15 May 64 5i1p 
NRL 6028 

Unclassified report 


Descriptors: *Field theory, *Green's function, *Boundary 
value problems, *Partial differential equations, Relativity 
theory, Transformations (Mathematics), Special functions 
(Mathematical). 


Contents: 

Relativistic Concepts; Notations 

The Klein-Gordon Equation 

The Wave Equation and The Electromagnetic Field 

The Dirac Equation 

The Role Of The Propagators In Quantum Field Theories. 


AD-601 336 
OTS Price $1.00 


Div. 25 


Manlabs, Ic.» Cambridge, Mass. 

X-RAY STUDIES OF SAPPHIRE CRYSTAL PERFECTION, 
Scientific rept. no. 1, (Final) 1 Sep-30 Nov 63 

by Harold Bernstein and Christina Jansen. 21 May 64, 39p 
Contract AF19 628 2466, Proj. 5621, Task 562101 

AFCRL 64 423 


Unclassified report 
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Optical second harmonic generation from KH2F04 and KD2 
PO4 platelets was measured as a function of temperature, 
above and below the ferroelectric transition point, between 

77 K and 300 K. The nonlinear process is expressed by a 
third rank susceptibility tensor relating the second harmonic 
polarization to a quadratic function of the applied fields. A 
phenomenological theory is developed to account for the ob- 
served changes in the linear and nonlinear susceptibilities at 
the transition point. Relations between the tensor elements 
above and below the ferroelectric transition are obtained. The 
‘difficulties encountered in the experiment in the ferroelectric 
phase due to domains, and in the interpretation of the experi- 
mental data are discussed. The effects of atomic substitution 
on the relative values of the second harmonic susceptibilities 
was investigated by measurements at 300 K on the following 
isomorphs: KH2P04, KH2AsO4, KD2PO04 and NH4H2P04. 
These substitutions have important effects on the low frequency 
dielectric and linear optical properties. (Author) 


AD-601 417 
OTS Price $3.00 


Div. 25 


Electronics Research Lab., Univ. of California, Berkeley. 
PLASMA HEATING BY INJECTION OF CHARGED 
PARTICLES, 

by A. Hasegawa and C. K. Birdsall. 13 Mar 64, 192p 
ERL 64 5 
Contracts AF33 657 7614, AF33 615 1078 ; ia. “igs 
Unclassified report 


Descriptors: (*Energy conversion, Plasma physics), 
(*Plasma physics, Charged particles), (*Particle beams, 
Plasma physics), Heating, Plasma oscillations, Cyclotron 
waves, Electron beams, Ion beams, Thermonuclear 
reactions, Mathematical models. 


Obtaining a high-temperature plasma is a basic difficulty 
in problems of controlled fusion. Various methods have 
been proposed, such as injection of a stream of charged 
particles into the plasma. The work analyses various 
processes that may occur in the energy conversion from 
stream to plasma. These processes are collision inter- 
actions and high frequency interactions between the stream 
and plasma. More emphasis is given to the latter. (Author) 


AD-601 418 
OTS Price $0.75 


Div. 25, 15 


Parke Mathematical Labs., Inc., Carlisle, Mass. 
ACOUSTIC RADIATION FROM A FINITE CYLINDER - 
NUMERICAL RESULTS, 

Scientific rept. no. 1 

Jun 64, 30p PML 75686 SR1 

Contract N140 70024 75686B 


Unclassified report 


Descriptors: (*Transducers (Acoustic), Field theory), 
Cylindrical bodies, Acoustic properties, Numerical analysis, 
Wave functions, 
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OTS Price $2.25 


Div. 25 


Cruft Lab., Harvard Univ., Cambridge, Mass. 

STARK EFFECTS ON THE QUADRUPOLE COUPLING 

OF Cl(35) IN SODIUM CHLORATE, 

by Francis A. Collins. 21 Jan 64, 87p Cruft TR435 

Contracts Nonr1866 16, SD88, Proj. NR372 012 
Unclassified report 


Descriptors: (*Sodium compounds, Chlorates), (*Chlorine, 
Atomic energy levels), (*Crystal lattices, Chlorates), 
Nuclear magnetic resonance, Resonance absorption, 
Crystal lattice defects, Electric fields, Thermodynamics, 
Mcl22l1r rotation, Hamiltonian, Nuclear spins, Pertur- 
bation theory, Chemical bonds, Stresses. 


PHYSICS - Division 25 


It is shown that the direct reponse of the 

covalently bonded chlorate group to fields and field 
gradients is equally as important as the solid state effects 
due to local field effects and the change in the lattice-sum 
contribution to the quadrupole coupling. 
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OTS Price $0.50 


Div. 25 


Emmanuel Coll., Boston Mass. Research Language Center. 
ACTA PHYSICA SINICA, 1963, VOL, 19, NOS, 10-11: 
TABLE OF CONTENTS AND ABSTRACTS . 
Apr 64, 15p E-TC-Ch 64 19 
Contract AF19 628 3869 
TT 64 11763 

Unclassified report 


Trans. of Wu Li Hsueh Pao (Chinese People's Republic) 
1963, v. 19 no. 2. 10-11, p. 616-769, table of contents, abstracts. 


Descriptors: (*Physics, Abstracts), China, Waveguides, 
Metal films, Copper, Recrystallization, Nuclear reactions, 
Ferromagnetic materials, Electrons, Electron diffraction 
analysis, Phonons, Relativity theory, Spectrum analyzers, 
Anisotropy, Metallic crystals, Fluorescence, Acoustics, 
Optical equipment. 


Abstracts are included on: Green's tensors in waveguides, 


' The superconductivity of:metellic films, The effect of phos-"- , © 


phorous oh the recrystalfization béhavior of cold-rolled copper 
strips, Investigation of the correlation between resonance and 
near threshold effects in pion + proton yields lambda + pion + 
K meson reaction, Inelastic scattering of neutrons in imperfect 
ferromagnetics, Temperature effect the electron-phonon 
system, The law of conservation of energy and momentum in 
the general theory of relativity, The image quality of a plane 
grating spectrometer, Magnetic torque studies of the anisot- 
ropy of a grain oriented nickel-iron alloy, The intensity of 
mutually-induced X-ray fluorescence between elements, The 
empirical relationship between the intensities of electron 
diffraction and structural amplitudes, and its application to 
structural analysis, Low contrast resolving power and aberra- 
tion tolerance of optical systems, Localized modes of spin 
waves in cubic ferromagnetics, Theory of sound absorption in 
a chemical medium. 


AD-601 438 
OTS Price $0.50 


Div. 25 


Emmanuel Coll., Boston, Mass. Research Center. 

ACTA PHYSICA SINICA, 1963, VOL. 19, NOS, 8-9: TABLE 
OF CONTENTS (AND ABSTRACTS). 

Dec 63, llp E-TC-Ch 64 16 

Contract AF19 628 3869 

TT 64 11764 


Unclassified report 


Trans. of Wu Li Hsueh Pao (Chinese People's Republic) 1963, 
v. 19, nos. 8-9, table of contents, abstracts. 


Descriptors: (*Physics, Abstracts), Spectrum analyzers, 
Fermions, Rare earth elements, Nuclear energy levels, 
Ferromagnetism, Crystal structure, Oscillators, Electron 
spectroscopy, Ferromagnetic materials. 


Abstracts are given on 10 articles. 


AD-601 447 
OTS Price $2.50 


Div. 25 


Aeronautical Materials Lab., Naval Air Engineering 
Center, Philadelphia, Pa, 

ANISOTROPIC MECHANICAL BEHAVIOR IN SAPPHIRE 
(A1203) WHISKERS, 

by Paul J, Soltis. 1 Apr 64, 109p 

NAEC-AML 1831 


Unclassified report 
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This report is an introduction to dielectric measurements 
as a spectroscopy tool. Equivalent electrical circuits are 
used to simulate the frequency response of materials. A 
number of frequency plots are presented with various param- 
eters used by engineers and optical spectroscopists. Ex- 
amples show differences between materials having two re- 
laxation processes or a distribution of relaxation times and 
between materials having a damped vibration spectrum or a 
relaxation spectrum. Using the relations between the parts 
of a complex parameter, a useful limit is given for the 
change in dielectric constant with frequency. (Author) 


AD-601 524 Div. 25, 8 
OTS Price $1.25 


(James) Co., Sandwich, Ill. 
HIGH PRECISION 5MC QUARTZ RESONATORS FOR 
TEMPERATURE CONTROL BETWEEN 20 AND 30C, 
Combined reports I, II, II, 20 Jun 63-20 Feb 64. 
20 Feb 64, 45p 
Contract NObsr89290, Proj. SS294001, Task 9215 
Unclassified report 


Descriptors: (*Quartz resonators, Temperature control), 
(*Temperature control, Quartz resonators), Precision 
finishing, Crystals, Oscillation, Frequency, Temperature, 


Curve fitting, Aging (Materials), Specifications, Design, 
Production, Graphi¢s.‘ ~ 


The design and production of 5mc, 5th overtone, quartz 
resonator units to operate on the extremely flat protion of the 
characteristic AT frequency-temperature curve, between 20 
and 30C is discussed, Data on actual units is compared with 
calculations, and limits are discussed. Some preliminary data 
on aging is included. Very small frequency anomalies, possi- 
bly resulting from coupled modes, are described, (Author) 


AD-601 539 Div, 25, 4 
OTS Price $0.75 


Centre National de la Recherche Scientifique, Paris (France). 
THE PERTURBATION OF SPECTRAL FREQUENCIES BY 
SOLID MATRICES, 

Final technical rept., 1 Apr 63-1 Apr 64. 

by B. Vodar. 1 Apr 64, 27p 

Contract DA91 591EUC2882 


Unclassified report 


Descriptors: (*Helium group gases, Absorption spectrum), 
(*Absorption spectrum, Helium group gases), (*Ultraviolet 

spectroscopy, Vacuum), *Perturbation theory, Neon, Xenon, 
Krypton, Solidified gases, Band spectrum, Gases, Mercury. 


The program of work on the perturbation of spectral fre- 
quencies by solid matrices in the vacuum ultraviolet is a kind 
of an extension of the observations of pressure effects on 
spectral lines under various high pressures of foreign gas as 
outlined by Vodar (B. Vodar, Proc. Roy. Soc. A255, 44 1950.) 
In this difficult region, this study was made of the absorption 
spectra of atoms in the ultraviolet commencing with the rela- 
tively simple mercury whose resonance lines lie at 2537 A and 
1850 A and then to the more difficult cases of xenon with its 
lines at 1469 A and 1296 A and finally to krypton with its lines 
at 1236 A and 1165 A. This study of the complete spectra of 
xenon and of krypton both in the pure state and in rare gas 
matrices using the direct absorption spectrum technique is 
believed to be the first of its kind. Results in general agree 
with those of G. Baldini obtained in a different way. Results 
with xenon in krypton and krypton in argon and the pre- 
liminary results with krypton in neon are quite new as they 
have not yet been repeated by others. 


PHYSICS - Division 25 


AD-601 548 Div. 25 
OTS Price $12.00 


Foreign Tech. Dfv., Air Force Systems Command, Wright- 
Patterson AFB, Ohio. 
THEORY OF VIBRATIONS. 
by I, M. Babakov. 1 May 64, 762p 
FTD TT63 728, TT 64 11781 
Unclassified report 


Trans. of mono. Teoriya Kolebanii, Moscow, 1958, 628p. 


Descriptors: (*Vibration, Theory), (*Motion, Stability), 
Resonance, Oscillation, Elasticity, Stabilization, Shafts, 
Rods, Machines, Equations, Textbooks, USSR. 


The book consists of three parts. The first presents the 
theory of vibrations of simplified (reduced) systems with a 
finite number of degrees of freedom. The second part is 
devoted to the presentation of the fundamentals of the theory of 
vibrations of systems with distributed parameters (systems 
with an infinite number of degrees of freedom), The third 
part contains elementary data from the study of the stability of 
motion and the theory of nonlinear vibrations. 


AD-601 572 Div. 25, 14 
OTS Price $8.10 


Optics Technology, Inc., Belmont, Calif. 


“INFRARED FIBER OPTICS INVESTIGATIONS, - 


Rept. for’15 May 63-15 Apr.64, 
by N. S, Kapany and R, J, Simms. Jun 64, 84p 
Contract AF33 657 11480, Proj. 4030, Task 403004 
AL TDR64 98 
Unclassified report 


Descriptors: (*Fiber optics, Glass), (*Glass, Fiber optics), 
(*Infrared optical materials, Glass), Fibers (Synthetic), 
Light transmission, Spectra (Infrared), Rare earths, Arsenic, 
Sulfur, Glass textiles, 


The development of the fiber optics technology for a lan- 
thanate-soda lime glass combination and for an arsenic sulphur 
glass combination is reported. The former glasses can be 
used over the wavelength range of 0.4 to 5 microns and the 
fiber drawing processes are those normally used for high 
point glasses available in a rod and tube form. The 
fabrication of fused plates, field flatteners, light pipes, 
image dissectors and high resolution imaging cones is re- 
ported. The arsenic sulphur glasses, for use over the 1 to 12 
micron range, are not available in a rod and tube form so a 
concentric crucible technique was developed for the production 
of single coated fibers. This process and the processes used 
for drawing multiple fibers and fabricating components are 
fully described. These components include high resolution 
fused plates, field flatteners, light pipes, image dissectors and 
low resolution imaging cones. A full description is also given 
of the processes developed to evaluate these fiber optics com- 
ponents at infrared wavelengths and data are presented on the 
spectral transmission, edge response and detailed optical 
transfer functions of each component. (Author) 


AD-601 582 Div. 25 
OTS Price $0.75 


Clarendon Leb., Univ. of Oxford (England). 
NUCLEAR RESONANCE IN LIQUID AND SOLID He3 LOW 
TEMPERATURES, 
Final technical status rept., 1 Feb 63-31 Jan 64 
by J. Hatton. 31 Jan 64, 28p 
Contract DA91 591EUC2829 
Unolassified report 


Descriptors: (*Helium, Nuclear magnetic resonance), 
(*Liquefied gases, Helium), (*Solidified gases, Helium), Nu- 
elear resonance, Magnetic properties, Nuclear spin, Relaxa- 
tion time, Cryogenios. 
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This report describes a reflectometer that uses linearly 
polarized incident radiation and permits the measurement of 
the ratio R = polarized parallel/perpendicular as a function 

of the angle of incidence, including the minimum ratio corre- 
sponding to the pseudo Brewster angle. Special features are: 
(1) the source and detector are mounted in fixed positions and 
(2) the reflectometer can be mounted in a cryogenic apparatus. 
It is shown that the resulting data can be reduced to give with 
precision the pseudo Brewster angle phi sub B (or the quantity 
8q X sub B = sq sin phi sub B sq tan phi sub B), as well as the 
minimum value of R at phi sub B (R sub B). With these two 
parameters, the optical constants can be determined in an 
analytical manner for a specular sample that can be character- 
ized as having a complex dielectric constant epsilon = epsilon 
sub 1 + i epsilon sub 2. (Author) 


AD-601 650 
OTS Price $2.00 


Div. 25, 2 


Army Electronics Research and Development Agency, 
Fort Monmouth, N. J. 

AEROSOL DISTRIBUTIONS AND A'TMOSPHERIC 
LIGHT-SCATTERING. 

Technical rept. 

by Robert W. Fenn. Dec 63, 77p 

Task 1A0 11001B021 14 

AELRDL TR2411 


Unclassified report 


Descriptors: (*Aerosols, Optics), (*Optics, Atmosphere), 
Distribution, Light, Scattering, Spheres, Particles, Particle 
size, Refractive index, Functions, Power series, Graphics, 
Numerical analysis. 


This is a report of a study to investigate and explain the 
influence of the aerosol component on the total atmospheric 
scattering by direct comparison of measured aerosol 
distributions and light-scattering functions. The theoretical 
scattering properties of single spherical particles with 
various refractive indices were studied, and then the complex 
scattering functions for power~-series-size distributions of 
such particles were derived. Especially the influence of 
various particle-size groups on the total scattering is 
pointed out. (Author) 


AD-601 656 
OTS Price $1.00 


Div. 25 


Polytechnic Inst. of Brooklyn, N. Y. 
A CORRELATION STUDY OF A THERMISTOR 
THERMOMETER, 
by Michel Boel and Burton Erickson. May 64, 34p 
PIBAL 696 
Contract Nonr839 32FBM, Proj. NR064 457 
Unclassified report 


Descriptors: (*Thermistors, Thermometers), (*Resist- 
ance thermometers, Thermistors), Temperature sensitive 

» Functions, Programming languages, Circuits, 
Thermodynamics, Temperature. 


Using a thermistor in a D. C. bridge configuration, a 
relationship was developed between the bridge open-circuit 
output potential and the absolute temperature. This therm- 
istor function accurately predicts temperature magnitudes 
and changes in temperature over large spans. The function 
was completely determined by the temperature coefficient 

of resistance of the thermistor, by a characteristic bridge 
resistance ratio, and by the absolute temperature. The func- 
tion was programmed satisfactorily in FortranIV. (Author) 


PHYSICS - Division 


AD-601 659 
OTS Price $1.75 


Div. 25 


Vidya Div., Itek Corp., Palo Alto, Calif. 

A SURVEY OF PLASMA DIAGNOSTIC TECHNIQUES, 
Final technical rept. 

by C, A, Davies. May 64, 66p 

Contract af33 616 8338, Proj. 7063, Task 7063 03 
ARL 64 80 


Unclassified report 


Descriptors: (*Plasma jets, Analysis), Plasma physics, 
Instrumentation, Wind tunnels, Heaters, Density, Disso- 
ciation, Ionization, Pressure, Enthalpy, Velocity, Reviews. 


The status of instrumentation and diagnostic techniques 

for use with high-temperature plasmas and especially with 
gases heated in arc-jet heaters are reviewed as of about the 
middle of 1963. The performance range of arc-jet heaters 
is discussed to aid in delineating the required measurement 
regimes. Diagnostic techniques for the following plasma 
quantities of interest are discussed: density, temperature 
dissociation, ionization and electron density, pressure, 
enthalpy, and velocity. Attempts are made in many cases to 


delineate the ranges of validity of the techniques discussed. 
(Author) 


AD~601 660 
OTS Price $0.75 


Div. 25 


Rome Air Development Center, Griffiss AFB, N. Y. 
IN-CAVITY LASER MODULATION STUDY, 

by Anthony D, Rugari. May 64, 25p 

Proj. DS63 9 

RADC TDR64 129 


Minclassified report 


Descriptors: (*Lasers, Mc-dulation), Electron optics, 
Mirrors, Prisms (Optics), Crystals, Potassium compounds, 
Phosphates, Quartz, Refractive index, Light transmission, 
Oscillation, Display systems. 


A theoretical and experimental study was performed to 
inyestigate a laser modulation techniqie capable of providing 
a flat frequency response over the range of 30 cps to 30 mc/s 
with a modulation index of 0.5 or greater. The technique 
involved the introduction of controllable losses to the laser 
cavity by alternate alignment and misalignment of the cavity 
reflectors. This was to be accomplished by insertion of an 
electro-optic prism in the cavity and varying the angle of 
deviation of the exit beam from the prism by electrically 
controlling the magnitude of the index of refraction of the 
prism. The transmission losses associated with the electro- 
optic prism were experimentally found to be greater than the 
gain of the laser cavity. Thus, oscillations could not be 
maintained with the electro-optic prism in the cavity. The 
major factors contributing to the transmission losses were 
found to be reflection losses and an inherent birefringence of 
the crystalline materials. Pertinent theoretical discussions 
and experimental results are included in the report. (Author) 


AD-601 665 
OTS Price $0.50 


Div. 25 


Aerospace Information Div., Washington, D. C. 

NEW RESULTS OF INVESTIGATION OF HEAT EXCHANGE 
DURING BOILING IN TUBES, 

by N. G, Styushin. 1964, 17p 

AID T64 28 TT 64 11795 


Unclassified report 


Trans. of paper presented at the Conference on Heat and 
Mass [Transfer] Minsk, 1961 from(Tezisy Dokladov i 


Soobshchenii na Soveshchanii po Teplo i Massoobmenu, 1961, 
Moscow .] 
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PRODUCTION AND MANAGEMENT - Division 26 


26. PRODUCTION AND 
MANAGEMENT 


AD-600 965 26 


OTS Price $9.10 


Div. 


Carnegie Inst. of Tech., Pittsburgh, Pa. Graduate School of 
Industrial Administration. 
PROBABILISTIC AND PARAMETRIC LEARNING COM- 
BINATIONS OF LOCAL JOB SHOP SCHEDULING RULES, 
by Wallace B, Crowston, Fred Glover, Gerald L. Thompson 
and Jack D. Trawick. Nov 63, 109p ONR-RM117 
Contract Nonr760 01, Proj. NR 047011 
Unclassified report 


Report on Planning and Control of Industrial Operations 


Descriptors: (*Scheduling, Learning), (*Learning, Scheduling), 
(*Machine shop practice, Scheduling), (*Operations research, 
Industrial production), Programming (Computers), Industrial 
research, Probability, Machining. 


AD-600 966 
OTS Price $10.50 


Div. 26, 23, 28, 32 


Carnegie Inst. of Tech., Pittsburgh, Pa. Graduate School of 
Industrial Administration. 
AN ADAPTIVE PRODUCTION FUNCTION AND ITS ECO- 
NOMIC IMPLICATIONS, 
by Ferdinand Katz Levy. Apr 64, 136p. ONR-RM121 
Contract Nonr27 TO24 

Unclassified report 


Report on Planning and Control of Industrial Operations. 


Descriptors: (*Production control, Economics), (*Manage- 
ment engineering, Economics), (*Economics, Management 
engineering), Industrial production, Industrial training, 

Industrial psychology, Labor, Wages, Industrial research. 


This thesis presents an economic production function of the 
firm which is more compatible than the present theory with 
the observed phenomenon of firm progress or learning. The 
function was used in carrying out the typical economic analysis 
of the firm and shown to be helpful in some management 
science applications. Factors influencing the learning rate or 
the speed of adptation of the firm to a given production 
function were investigated with particular attention paid to 
how the firm can influence these factors. Actual examples 
are used in this context for illustrative purposes. Finally, 
this thesis turns its attention to some economic questions 
involving the relationships among training, adaptation, and the 
labor supply function. (Author) 


AD-600 999 
OTS Price $1.50 


Div. 26, 17 


Allegheny Ludlum Steel Corp., Brackenridge, Pa. 
EXTRUDING AND DRAWING MOLYBDENUM TO COMPLEX 
THIN H-SECTION. 
Interim technical engineering rept. no. 3, 1 Jan-30 Apr 64. 
by P. A, Santoli. May 64, 69p 
Contract AF33 657 11203 Proj. 8 112 
RTD TR8 112 
Unclassified report 


Descriptors: (*Molybdenum alloys, Extrusion), (*Extrusion, 
Molybdenum alloys), Material forming, Drawing (Machine 
processing), Dies, Flame spraying, Zirconium alloys, Stainless 
steel, Surface properties, Tool steel. 


Three solid round extrusions of a. commercial arc-cast 
molybdenum-base alloy, TZM, were made to study die design 
and materials. This is a total of nineteen round extrusions for 
this purpose, since the start of the program. Similar extrusion 
quality was found at a reduction ratio of 55:1 from 3200F billet 
temperature with the use of flame-sprayed zirconia dies and 
pressed and sintered solid zirconia nibs. Preliminary results 
indicated good extrusion quality with the use of 1/8-inch land 
width and 45:1 reduction ratio from 3000F billet temperature. 
H-shaped extrusions were made for the first time in the pro~ 
gram. The first extrusion involving 306 stainless steel resulted 
in failure of support tooling. Nevertheless, the extrusion dis- 
played good surface quality. Two TZM H-shaped extrusions 
made with the failed support tooling also showed good surface 
quality but poor dimensional runout due to insufficient die 
support. Only flame-sprayed segmented dies were used, New 
tooling now in process will double die support previously used. 
(Author) 


AD-601 062 
OTS Price $8.60 


Div. 26 


International Harvester Co., Chicago, Ill, 
A STUDY OF THE EFFECT OF INDUCTION HARDENING 
VARIABLES ON THE RESIDUAL STRESSES AND BENDING 
FATIGUE STRENGTH OF GEARS, 
Final rept. 
by R, A, Cellitti. Jan 64, 99p 
Contract DA11 022O0RD3984 
Unclassified report 


Descriptors: (*Gears, Hardening), Hardening, Heat treat- 
ment, Induction heating, Microstructure, Fatigue *(Mechanics), 
Hardness, Stresses, Deformation, X-ray diffraction analysis, 
Metallography, Tests, Steel. 


Object was the determination of the effect of induction hard- 
ening variables on the residual stresses, microstructure, 
hardness, hardness gradient and bending fatigue strength of 
gears and pinions. The problem was to determine whether 
specifications can be developed to increase the probability of 
purchasing quality induction hardened gears. RESULTS: 

(1) the power density is related to the sign and magnitude of 
the residual stress which in-turn has a decided effect on the 
bending fatigue life of the gears and pinions; (2) the power 
density is related to the depth at which dark etching trans- 
formation products start beneath the surface; these transfor- 
mation products have a decided effect on the fatigue strength; 
(3) the depth to Rockwell C-50 at the center of tooth hard- 
ness gradient governs the sign and magnitude of the residual 
stress, which in turn affects the bending fatigue strength. 
CONCLUSIONS: Additional requirements can be specified 

to assure that a vendor will produce quality induction 
hardened gears. (Author) 


AD-601 080 
OTS Price $0.50 


Div. 26 


RAND Corp., Santa Monica, Calif. 
MAINTAINABILITY--A PRIMER IN DESIGNING FOR 
PROFIT. 
by Herbert S. Dordick. May 64, llp P-2886 
Unclassified report 


Descriptors: (*Maintainability, Design), Management 
planning, Management engineering, Specifications, 


ee Maintenance, Quality control, Test equipment, 
osts. 


Maintainability and maintenance are of interest not only to 

the military and aero-space system designer but also to those 
engaged in the design of industrial and consumer products. 
Research in support technology which includes the development 
of design techniques and operational methods that improve the 
performance of maintenance, and tools and equipments that 
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PROPULSION SYSTEMS - Division 27 


27. PROPULSION SYSTEMS 


AD-600 893 
OTS Price $0.75 


Div. 27 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 
INTERSTELLAR FLIGHTS. 
by K. P, Stanyukovich and V. A. Bronshten. 28 Apr 64, 
29p 
FTD TT63 1132, TT 64 11677 
Unclassified report 


Unedited rough draft trans. of Kosmos (USSR) 1963, no. 1, 
p. 3-24. 


Descriptors: (*Rockets, Rocket Propulsion), (*Space flight, 
Stars), (*Space propulsion, Electric propulsion), Accelera- 
tion, USSR, Relativity theory, Photons, Nebulae. 


Topics include: dimensions of space; the photon rocket; 
voyage in time; time paradox; is interstellar flight safe; to 
the Andromeda nebula. (Author) 


AD-600 924 
OTS Price $2.75 


Div. 27, 12, 14 


Southwest Research Inst., San Antonio, Tex. 
LUBRICATION RESEARCH AND TEST METHOD DEVELOP- 
MENT FOR AEROSPACE PROPULSION SYSTEMS. 
Technical documentary rept., 15 Mar 63-14 Feb 64 
by B. B. Baber, W. R. Blackstone, R. A. Burton, P. M. Ku and 
J. A. Russell. May 64, 143p 
Contract AF33 657 11088, Proj. 3044, Task 304402 
APL TDR64 50 
Unclassified report 


Descriptors: (*Lubrication, Space propulsion), (*Space 
propulsion, Lubrication), Toughness, Friction, Wear 
resistance, Cryogenics, Copper, Lead, Films, Liquefied 
gases, Rocket propellants, Test equipment, Tests, Impact 
computers, Gaskets. 


The work performed under this program was concerned with 
applied research in the broad field of lubrication related to 
advanced primary and secondary aerospace propulsion 
systems. Two principal phases were investigated: impact 
sensitivity of materials in contact with rocket propellants,and 
lubrication, friction and wear mechanisms in the cryogenic 
temperature range. The results of the LOX-Lubricant Impact 
Sensitivity Cooperative Program No. 3 for the ABMA impact 
tester are summarized. Investigations of the effect of different 
variables (rebound height of the plummet, specimen cup mate- 
rial, etc.) on impact sensitivity test results are described. 

In the cryogenic lubrication phase, friction and wear measure- 
ments are presented and discussed for oxidized copper, lead 
films, and organic films at temperatures down to -195 C. 
(Author) 


AD-601 482 
OTS Price $7.60 


Div. 27, 9 


Air Force Aero Propulsion Lab., Research and Technology 
Div., Wright-Patterson AFB, Ohio. 
DISCUSSION OF INLET EFFICIENCY PARAMETERS, 
by E, T. Curran and M, Brian Bergsten. Apr 63, 73p 
Proj. 3012, Task 301201 
APL ASRPR TM62 68 
Unclassified report 


Descriptors: (*Ramjet inlets, Effectiveness), (*Jet 
engine inlets, Supersonic flow), Ramjet engines, Fluid 
dynamic properties, Combustion, Thermodynamics. 


In this memorandum the various definitions of intake effi- 
ciency currently in use for supersonic combustion ramjet 
engines are surveyed. Derivations of each of these parameters 
and the relationships between them are presented. A number 
of charts for conversion from one efficiency parameter to an- 
other are included. These charts are based on real gas prop- 
erties. Attention is drawn to the application of available energy 
concepts to the supersonic-combustion ramjet engine and a 
definition of intake effectiveness is introduced. (Author) 


AD-601 514 
OTS Price $2.25 


Div. 27 


Marquardt Corp., Van Nuys, Calif. 
EVALUATION OF HEAT EXCHANGER CONTAMINATION 
ALLEVIATION TECHNIQUES: MONOETHANOLAMINE 
INJECTION AND COOLANT INTERRUPTION, 
Technical rept. 1 Oct 62-30 Nov 63 
by T. A, Sedgwick and A. J, Bird. 24 Jan 64, 95p 
Marq 6058 
Contract AF33 657 10796 
APL TDR64 47 
Unclassified report 


Descriptors: (*Booster motors, Heat exchangers), 

(*Heat exchangers, Fouling), Air-breathing engines 
(Unconventional), Liquefied gases, Air, Contamination, 
Water vapor, Carbon dioxide, Deposits, Ethanols, Amines, 
Injection, Coolants, Purification. 


Tests were conducted with a small scale heat exchanger 
system to evaluate the effectiveness of two techniques to 
control heat exchanger fouling due to water vapor. The two 
techniques are: the injection of liquid monoethanolamine 

into a humid airstream upstream from the heat exchanger 
and periodic removal of contaminant deposition by coolant 
fluid shutoff and melting of the frost by the incoming air 
stream. Monoethanolamine injection was demonstrated to be 
effective in controlling the heat exchanger fouling due to 
water vapor and also in providing a means of removing the 
contaminant from the overall system. Analytical results: 
and test results indicate that monoethanolamine is also ef- 
fective in removing carbon dioxide, a second heat exchanger 
contaminant, The periodic removal of contaminant deposition 
by coolant interruption and melting of the frost by the incom- 
ing airstream was not competitive with other techniques 
which control fouling due to water vapor. (Author) 


AD-601 534 
OTS Price $2.50 


Div. 27, 30 


Giannini Scientific Corp., Santa Ana, Calif. 
30 KW ARC-JET THRUSTOR RESEARCH. 
Rept. for 19 Nov 63-19 Jan 64, 
by James P, Todd. Mar 64, 118p FR024 10338 
Contracts AF33 657 10338, AF33 657 8367, Proj. 3141, 
Task 314101 
APL TDR64 58 
Unclassified report 


Descriptors: (*Arc-jet engines, Scientific research), 
(*Electric propulsion, Arc-jet engines), (*Space propulsion, 
Arc-jet engines), Thrust, Anodes, Nozzles, Regenerative 
cooling (Rockets), Hydrogen, Propellants, Test facilities, 
Test equipment, Tests, Design, Performance (Engineering), 
Experimental data, Graphics. 


A research and advanced development program on a 30 KW 
arc-jet thrustor is described herein. An experimental radi- 
ation-cooled, hydrogen-propelled thrustor designed under a 
previous Air Force program had demonstrated a high level of 
performance-with a lifetime greater than 100 hours, The 
current program, a continued effort at the 30 KW power level, 
required the attainment of improved performance character- 
istics (eta > or = 55% at Isp = 1000 secs.) and a lifetime demon- 
stration of 500 hours. To attain these difficult performance 
requirements a thrustor having a regeneratively-cooled anode/ 
nozzle was designed which maintained as closely as possible the 


151 





*uoTJeperseEq 

‘uoTyBoTAQn’] ‘sZutzeoo [eeW ‘uoToTAqn’] ‘ssouprey 
‘sBuyze0o oyeydsoyd ‘Buyystury uojs}oorg ‘“BuyuryoewW ‘suojstd 
‘sloye[nder peeds ‘(oouejstsor Teo ‘SOATICG,) :S103d,.10seq 


wodel peryissejoun 
b SEPT “fold ‘O9ELT 109 PEAV RIOD 
dg ‘y96T “UepreH °D orreq Aq 
*yder [euly 
*"WATAOUd ODNIAANOS aso 
*UBUIION ‘*4SU] YOIBVOSOY “ATU BUIOYeTIO 


OT°T$ 901d SLO 


9% “Ald $89 T09-dV 


(xoyjny) “suOTJeOTFTpou eATsuezXe JnoyITM SoTTsnpUT 

194} OUT poLLejsuet} 10 poyelsuer} oq youUKo senbruyoe} 
9804} Jey} poyseZSns sy] 4] *suloysAs pue senbuyos} Juow 
~o3eueul odeys 0} poutquioo savy syoford Aueut jo ozIs ore} 
oy} pue ‘AoueZ.in yuourdojoaep yeor13 YIM SsooueApE 318-01} 
-JO-078}S OBIe] JO uoTyeuTquIoo yuenbezy oy} ‘yueUTUIEAOS 943 
‘IOUIOJSNO Ue LOdUI] ySOUI ITey} Jo spueulep oy, *AI}SNpUT ou} 
Suypunoiims suoy}{puoco enbrun oy} Aq pedeys useq Savy SOTI} 
-snpuy sovdsoiee 94} uy pesn sonbruyoe, [elreSeueur oy, 


*JUSUIU.IOAOS sozeIg pozUN ‘Zultnpeyos ‘sorurouc0| *suoT}eor 
Tetaysnpuy ‘ABojoyoAsd Teyrysnpu] ‘soyrysnpuy ‘Arysnput 
WelolTy ‘yueueZeueu touuos.ieg ‘(uoTyerysTUTUIpPeE UTe.TZ0I1d 
yorvesey ‘Zuy1eouyZue yuouroZeueW,) :s10;dj10seq 


yoder portjy{ssepoun 
L26%-d_ 6 ‘pg une *ap ‘uBUUETH *y seUIOyL Aq 
“AWONOO’ FHL JO SHOLOUS UAHLO NI SANOINHOAL 
LNANADVNVW AOVdSOUAV JO SSANTNAASN AHL 
“FeO ‘voyuow, eyueg “*di10p GNVH 


0S°0$ 99}1d SLO 


9% “AIG 6T9 TO9-dVv 


*BouTyOR ‘suOTJOUNJ [eOTST}EIg 

‘suiojsfs Zutpiooey ‘uoTye10TOOy ‘uOTONpoIg ‘Quoweinsveyy 
‘sestnd opjoueut013001 9%) *(AiTTqQeyde0o0y *SIOJOUIOIO[OOOVy) 
*(sonbyuyoe} UoTye[e1I0D ‘ToryUWOO AzTeNw,) :s8.104dj10seq 


wode. peTyisseouy 
S9OLIT 99 LL ‘Sty P9LL ALA 
det ‘9 ABW 9% “UTOGGNES “I “WW pue AseBIeg *] *A Aq 
*SNOILVUATAOOV AASTNd ONIGHUOOAY AO NOISIOdUd 
AHL NO lGNv] NOISIO92Ud WSINVHOSW AO SISATVNV 
NOILVTAYuOO NI SANA TAOUd TVHYANAD ANOS 
*OTYO ‘AAV UosieEd-JYyStIIM 
‘pueulul0g suleyshs 90107 ITy ‘AIG “Yoo, uste104 


0S°0$ 9°1Id SLO 


o€ ‘Sz ‘9% “AIG L0S 109-dV 


(zoyjny) ‘uZ{sep 1epuodser [e}{Stp 10 Surstwoid 

ysoul ulees yey} Seyovordde esoy} soqi1osep pue uoT}eST}SOAUT 
ey} Jo sSutputy oy} sozrreurums y1oder sty. *syndut fe}3tp 
yoor1Tp Butydeooe jo ojqedeo s1opuodsei Burpying 10j svept 
OyeBT}SOAUT 0} SpeU uses sAeY Ss}dooU0D [e}IZIp UT SeTpNjs pue 
*‘yuourdojoaep Iepuodsel UT YOIveS SINjeIS}I] SATSUS}XO UY 


*smeTACY ‘SuoysAs UodeaM ‘UOTyeIEdO 

‘guiojsAs Zopeuy ‘suioysAs JorJUOD ‘yueudinbe [ed11300[ 4 
*(sureysMs ornearpAy ‘sroyenqoy,) ‘(quourdmbe 1emod ‘suisTu 
-eyoouloAres,) ‘(ustseq ‘suro}sAs [e}ISIdy) *s1ojdI1oseq 


*suoTjyen[eagq 1oyenjoy 
TeHSIC PeTitqUSe 9-E9UL DU Wodey [euesry suo}spoy 
wor} peydieoxe useq sey yor y xTpueddy sepnjout yr0dey 


yloder petyissepoun 
P8rEdL SLON 
dze ‘yg 1dy “IT@H0IN “M “LL pue Aoueyuy “d “a Aq 
*“NDISAG YAGNOdSaAY 
TIVLIDIC OLNI NOLLVDILSAANI AUVNINITSYd V 
"HITED ‘eye BUTYD ‘UoT}EIS SOL SOULUPIO [VAEN 


00°T$ 991d SLO 


o¢ ‘zz ‘8 ‘92 “ATC S60 109-dV 


(zoyyny) *s}stTetooeds uey} 

IoyyeI SIooUTZuS szyoTduI0D eUIODEq 0} SALI}S PUL ST[TYS Ite} 
eAOIdUIT Jshul OYM SsIeCUTZUS suIojsAs pue USsTsep 94} Aq peTy 
-sTqyes oq Jsnul poou sty, *AZozTouyoo} y.10ddns Ut sT]Hs 10}}0q 
pus SOU! IOj poou yeoI3 & oq [ITM 9.104} ‘SIvOA U9} 4xOU 94} 
1OJ ¥ZT wey} o1our 0} pozooford oq ued YOryM s.IVv9k Ud} 4SeT 
9} UT HQ JO Sjonpord [VUoTeN SSOIH 94} 0} UOTNgI1}U0o sz UT 
esti B Aq poousptaAo se AIjJUNOD STY} UT SelIj}snpu] sdTATeg 94} jo 
YjMOIS pIder oy} JO MOTA UT *ButreoulZue 10J suopjounj j10ddns 
JO esuodxe peppe oY} MOTTe 30U [ [TM BuyInjowsjnuew yonposd 
Tel1jsnpuy pue JouInsuoo jo soTuou00e 9y} esnedeq Ajduits 
JoouyZug ApyTIQVUTEWUTeW OY} 07 UeY} IOYZEI IoUZISep 94} 0} 


*SST-6PT “d ‘g cou ‘gggT ‘eTUcOT}souTYSEy 
} ByyUeyyEW seATseaz] “MEN YYP{sSoyoruyyeL opuetepio 
“USSS FNVN BATUIEpEyy Jo ‘sues yerp YBnor poypoun 


IT8} TI} Syueurdojeaep osey} BuTJUoUIeTduIy Jo yse} INOTFITIP 
SUL *SPIely eoeds-uou pue Arez[TUI-uoU 94} UT suOT}eOT[dde 
[nyesn pue snoreurnu puTy [TM ‘syUoUloInsveUl jo 41e 94} pus}xe 


INANADVNVW GNV NOLLONGOUd - 92 UOISTAIG 





PSYCHOLOGY AND HUMAN ENGINEERING - Division 28 


28. PSYCHOLOGY AND HUMAN 
ENGINEERING 


AD-600 892 Div. 28, 16 


OTS Price $0.50 


Foreign Tech, Div., Air Force Systems Command, Wright- 
Patterson AFB, Ohio. 
SIGHT IN THE FINGERS, THE PHENOMENA OF ROZA 
KULESHOVA, 
by N. D, Nyuberg. 27 Apr 64, 16p 
FTD TT64 208, TT 64 11676 

Unclassified report 


Unedited rough draft trans. of Priroda (USSR) 1964, ¥. 53) 
no. 5, p. 61-67, ant. 


Descriptors: (*Sensory perception, Colors), (*Sensory 
mechanisms, Touch), Vision, Skin, Reading, Light, USSR. 


The article concerns a young woman from lower Tagil, Roza 
Kuleshova, who learned to read normal printed text with her 
eyes blindfolded and to distinguish colors supposedly even in 
total darkness. (Author) 


AD-600 908 
OTS Price $2.60 


Div. 28, 23 


Visibility Lab., Univ. of California, San Diego 

PRACTICE EFFECTS IN THE PERFORMANCE OF A 

SIMPLE VISUAL DISCRIMINATION TASK BY INITIALLY 

NAIVE OBSERVERS, 

by John H, Taylor. Oct 62, 24p SIO Ref62 21 

Contract NObs84075, Proj. S F018 02 01, Task 0538 
Unclassified report 


Descriptors: (*Psychophysiology, Training), (*Learning, 
Reliability), (*Visual perception, Targets), Reaction (Psy- 
chology), Thresholds (Physiology), Photometers, Lumin- 
escence, Vision, Performance (Human), Target 
discrimination. 


An experiment was conducted to evaluate the effects of 
early practice during training in a simple visual discrimina- 
tion task, Four experimentally naive subjects completed a 
series of fifty experimental sessions, and their data, based 
upon threshold estimates reduced from 50,000 observations, 
were examined for both short-term and long-term practice 
effects. Short-term effects were found to be limited to very 
early sessions, with essential stability of sensitivity having 
been reached by the fifth session. This result is consonant 
with other studies of training effects in the visual domain. 
Long term effects, up to the fiftieth session at least, were 
not-found. It was concluded that naive observers may con- 
fidently be assumed to have attained a stable level of per- 
formance after very few training sessions in tasks requiring 
a simple discrimination. (Author) 


AD-600 957 
OTS Price $1.00 


Div. 28, 32 


Special Operations Research Office, American Univ., 
Washington, D. C. 
PSYCHOLOGICAL OPERATIONS BIBLIOGRAPHY, 
SUPPLEMENT NO. 2. 
Research memo. 
by Gail Owens. May 64, 35p SORO RM64 7 

Unclassified report 


Descriptors: (*Psychology, Bibliographies), (*Bibliogra- 
phies, Psychology), Abstracts, Armed forces operations, 
Brainwashing, Communication systems, Propaganda, History, 
Military psychology, Pshchological warfare, Communists, 
United States Government, Military strategy, Military intel- 
ligence, Documentation, Culture, Logistics, Warfare, 
Foreign policy. 


A documented bibliography of psychological, military, and 
political propaganda techniques, including entries on World 
War I, World War II, and post World War II experiences, 
Contains an author-title index. 


AD-600 985 
OTS Price $1.50 


Div, 28 


Michigan State Univ., East Lansing. Coll. of Communication 
Arts. 
CIVIL DEFENSE BELIEF PATTERNS: (V) CHANGE IN 
BELIEFS, PART A. 
Communications research rept. 
by Malcolm S, MacLean, Jr., Thomas Danbury, Albert D. 
Talbott, and Robert O. Engbretson. Sep 63 60p 
Contract OCD OS62 19 , 

Unclassified report 


Descriptors: (*Attitudes, Civil defense systems), 
(*Shelters, Public opinion), Radioactive fallout, Applied 
psychology, Personality. 


A description and tabular summary are given of the changes 
in major types of belief patterns about fallout shelters, 
radiation, peace, and defense. A summary is included of the 
relationships between belief pattern changes and various indices 
including civil defense information and media exposure, 

Fallout Protection bulletin readership, and general 
demographic characteristics. (Author) 


AD-600 989 
OTS Price $1.75 


Div. 28, 18 


Michigan State Univ., East Lansing Coll. of Communication 
Arts. 
CIVIL DEFENSE BELIEF PATTERNS: (VI) CHANGE IN 
BELIEFS, PART B. 
Communication research rept. 
by Malcolm S. MacLean, Jr., Thomas Danbury, Albert D. 
Talbott, and Robert O. Engbretson. Nov 63 69p 
Contract OCD OS 62 19 

Unclassified report 


Descriptors: (*Altitudes, Civil defense systems), (*Shel- 
ters, Attitudes), Personality, Public opinion, Applied psy- 
chology, Stability. 


The report contains five major parts with an accompanying 
appendix for each part: (1) Changes in the rankings of the 
fallout shelter statements and their relationship to the demo- 
graphic and general information exposure indices; (2) corre- 
lates of stability of individual belief patterns; (3) Changes in 
the belief patterns of the four fallout shelter and radiation 
types; (4) Changes in belief patterns of the five peace and 
defense types; and (5) Booklet readership. 


AD-600 990 
OTS Price $1.75 


Div. 28, 18 


Michigan State Univ., East Lansing. Coll. of Communica- 
tion Arts. 
CIVIL DEFENSE BELIEF PATTERNS: (IV) TOPIC 
APPEALS, 
Communication research rept. 
by Malcolm S. MacLean, Jr., Thomas Danbury, Albert D, 
Talbott and Neil R. Bernstein. Sep 63, 62p 
Contract OCD OS 62-19 
Unclassified report 


Descriptors: (*Attitudes, Civil defense systems), (Atti- 
tudes, Personality), Public opinion, Applied psychology, 
Shelters. 


A description and tabular summary are given of the five 
major types of persons on the basis of their patterns of 
interest in civil defense information topics. 
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PSYCHOLOGY AND HUMAN ENGINEERING - Division 28 


Analytical procedures, developed from Tucker's model for 

the analysis of three-way matrices of data, were applied to a 
multitrait-multimethod correlation matrix of rating-scale 

data from the Kelly and Fiske study of VA trainees. Ratings of 
the trainees by the assessment staff, by the trainees' team- 
mates during the assessment period, and self-ratings by the 
trainees on 15 of the original 22 variables were analyzed for 
124 male trainees. Application of Tucker's method to the data 
yielded four substantial trait factors which corresponded to 
four recurrent factors found previously by Fiske who matched 
factors across separate monomethod analyses of the same data. 
Fiske's claim for a fifth factor was not clearly substantiated in 
this analysis. One general method factor accounted for most of 
the method variance, but two smaller factors, contrasting self- 
ratings with ratings by others and staff ratings with teammate 
ratings, were found to be useful in interpreting the results of 
the factor analysis of the complete multitrait-multiméthod 
matrix. The analyses of the complete matrix disclosed six fac- 
tors for individuals which were given an implied factor core 
interpretation. (Author) 


AD-601 046 
OTS Price $1.50 


Div. 28 


Boeing Co., Seattle, Wash. 
MAXIMUM ARM REACH ON INSTRUMENT RACKS FROM 
THE SEATED POSITION. 
by J. W. Chaffee and A, F. Emanuel. 14 May 64, 56p 
D2 90549 
Unclassified report 


Descriptors: (*Human engineering, Display systems), 
(*Positioning reactions, Human engineering), Instrument 
panels, Design. 


The boundaries of maximum possible arm reach for tasks 

on vertical instrument racks were determined on a stratified 
sample of twenty subjects, when seated in a standard office 
chair. The limiting effects of 3-1/2 inch thick service shelves, 
varying in depth from 10 through 25 inches and in height from 
27.9 to 30.1 inches, were measured together with optimum 
seat height and leg clearance. The 5th, 50th, and 95th percen- 
tile reach contours show that shelf depths greater than 10 
inches decrease arm reach, the amount being dependent upon 
shelf height. Service shelf depth, when at the optimum of 
height of 28 inches, should not be much greater than 20 inches 
if 95 percent of the operators are to reach a vertical display 
beneath it. (Author) 


AD-601 058 
OTS Price $1.25 


Div. 28 


Mitre Corp., Bedford, Mass. 

INDIVIDUAL DIFFERENCES IN ANGULAR ESTIMATION AS 
A FUNCTION OF METHOD OF STIMULUS PRESENTATION 
AND MODE OF RESPONSE. 

by E, A, Garvin. May 64, 44p MTS11 

Contract AF19-628 2390 

ESD TDR64 95 


Unclassified report 


Descriptors: (*Decision making, Reaction (Psychology), 
(*Human engineering, Visual perception), Vision, Targets. 


Four studies of factors influencing accuracy as well as 
magnitude and direction of constant bias in angular estimation 
are reported. The parameters investigated were: method of 
presenting stimuli and mode of subject's response. Ambiguities 
in the results of previous similar investigations are discussed, 
and previous results compared with those obtained in the pres- 
ent study. It was found that subjects could be classified as 
either high- or low-accuracy in angular estimation. The high- 
accuracy group showed no difference in level of accuracy in the 
four experiments, maintaining approximately 80% accuracy of 
judgment regardless of mode of response or method of presen- 
tation. The low-accuracy group was more accurate when there 
was a reference standard and when the response mode was 


manual adjustment rather than verbal. The low-accuracy group 
just reached the 75% accuracy level, using the knob (manual- 
adjustment) mode of response, and was much below this level 
using other methods. No significant constant bias was found in 
the high-accuracy group for any of the four experimental 
methods. In the low-accuracy group, significant underesti- 
mations and variability of judgment were noted. The low-accu- 
racy group had the least constant error when using a manual- 
adjustment (knob) mode of response with reference standard. 

A control is described that is necessary for accurate determi- 
nation of direction of constant bias in experiments involving 
three-dimensional stimuli for angular estimation. Criteria for 
identification of characteristically high-accuracy subjects are 
given. Methods for obtaining highly accurate angular estima- 
tions for an unselected population are recommended. (Author) 


AD-601 075 
OTS Price $0.50 


Div. 28, 30 


RAND Corp., Santa Monica, Calif. 
COMPUTER SIMULATION OF HUMAN BEHAVIOR 
by E. A, Feigenbaum. May 64, 15p P-2905 
Unclassified report 


Descriptors: (*Behavior, Simulation), *Digital computers, 
Humans, Learning, Computer logic, Programming languages, 
Programming (Computers), Models (Simulations), Verbal 
behavior. 


Based on a survey of the literature, the digital computer as 

a simulator of human behavior is discussed under the fol- 
lowing topics: (1) Computers as information processors, 

(2) Human information processing, (3) Information processing 
theory and computer simulation, (4) Computer simulation 


within existing frameworks, (5) New information processing 
models. 


AD-601 160 
OTS Price $0.50 


Div. 28 


New York Univ., N. Y. 

CODING AND USE OF INFORMATION IN PROBLEM 
SOLVING, 

Progress rept., 1 Sep 63-31 May 64. 

by Murray Glanzer. 31 May 64, 10p 

Contract DA49 193MD2496 


Unclassified report 


Descriptors: (*Data, Coding), (*Coding, Data), (*Learn- 
ing, Verbal behavior), (*Decision making, Memory), 

Visual perception, Perception (Psychology), Communication 
theory, Conditioned reflex, Performance (Human), Recall. 


This report describes work completed and in progress on 

the encoding and storage mechanisms used by human subjects. 
Experiments are described in the areas of encoding of per- 
ceptual information and the storage of verbal materials. The 
work on the encoding of perceptual information was concerned 
with extending the application of the verbal loop hypothesis. 

It consisted of experimental reexamination of sets of stimuli 
previously analyzed with information-theoretic measures and 
experimental analysis of serial position effects in perception. 
The work on storage of verbal materials was concerned with 


the role of mnemonic organizing factors in free recall situa- 
tions. (Author) 


AD-601 210 
OTS Price $2.25 


Div. 28, 30 


Educational Testing Service, Princeton, N. J. 

THE IMPORTANCE OF PROBLEM HETEROGENEITY TO 
PROGRAMMED LEARNING. 

by Ross E. Traub. May 64, 91p RB64 26 

Contracts Nonr1858 15 and Nonr2214 00, Projs. NR150 088 
and NR151 174 


Unclassified report 
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PSYCHOLOGY AND HUMAN ENGINEERING - Division 28 


AD-601 377 
OTS Price $1.25 


Div. 28 


Bolt Beranek and Newman, Inc., Cambridge, Mass. 
INFORMATION PROCESSING IN A COMPLEX TASK 
UNDER SPEED STRESS, 
Final rept. 
by Alexander Z. Weisz and Linda S. McElroy. May 64, 
44p BBN 1129 
Contract AF19 604 8449, Proj. 7682, Task 768201 
ESD TDR64 391 
Unclassified report 


Descriptors: (*Decision making, Stress (Physiology), 
(*Stress (Physiology), Decision making), (*Performance 
(Human), Reaction (Psychology), Experimental data, 
Human engineering, Behavior, Memory, Display systems, 
Test methods, Analysis of variance, Errors, Velocity, 
Psychometrics. 


Differential effects of speed stress were sought in a com- 
plex task including five information processing activities 
differing in (a) spatial and temporal uncertainty of events 
requiring response, (b) location in display channels varying in 
frequency of occurrence of response events, (c) short-term 
memory requirements, and (d) perceptual requirements in 
event recognition. Highly practiced Ss were found to have 
evolved a priority strategy based primarily on frequency of 
response events in different display locations. High frequency 
tasks not requiring search were relatively impervious to 
stress effects. Lower frequency events occurring in low 
priority display locations gave rise to poorer performance 

at all levels of stress. Significant performance decrement 
under stress occurred first in the most complex low prob- 
ability task, which required search and short-term memory. 
The results were interpreted as being similar to findings in 
studies of vigilance behavior and statistical decision theory. 
(Author) 


AD-601 410 Div. 28 


OTS Price $0.50 


Vanderbilt Univ., Nashville, Tenn. 
THE EFFECTS OF ROLE-PLAYED EMOTION ON Ss' 
AFFECTIVE REACTIONS, INTELLECTUAL FUNCTIONING, 
AND EVALUATIVE RATINGS OF THE ACTRESS. 
Technical rept. no. 18 
by Carroll E. Izard, Nov 63, 12p 
Contract Nonr2149 03 
Unclassified report 


Descriptors: (*Emotions, Analysis), (*Behavior, 
Analysis), Social psychology, Reaction (Psychology), 
Attitudes, Psychometrics, Adjustment (Psychology). 


The basic postulate underlying this study is that positive 
affect facilitates constructive behavior or effective functioning 
while negative affect inhibits or decreases constructive 
behavior. Previous studies have shown that the experimentor's 
(E's) positive and negative treatment of S results in differen- 
tial ratings of E and differential performance on intellectual 
tasks. The present study was an attempt to extend this line of 
investigation testing whether the portrayal of positive and 
negative emotion, not directly expressed toward S, would 
affect subjective feelings, interpersonal perception, and 
intellectual functioning. An experienced actress portrayed 
the part of an enthusiastic person, a warm, friendly person, 
(positive roles), an angry person and a fearful person (nega- 
tive roles), Eight Ss were paired with the actress in each of 
the four roles, Combining the two positive roles and the two 
negative roles, significant differences were obtained on rat- 
ings of the actress and positiveness of self reported feelings 
during the experiment. The difference in intellectual function- 
ing approached significance at the conventional level, P was 
approximately .07 when the three intellectual tasks were con- 
sidered simultaneously. (Author) 


157 


AD-601 411 
OTS Prices $0.75 


Div. 28 


Vanderbilt Univ., Nashville, Tenn 
EFFECTS OF AFFECTIVE PICTURE STIMULI ON THE 
LEARNING, PERCEPTION, AND AFFECTIVE SCALE 
VALUES OF PREVIOUSLY NEUTRAL WORDS, 
Technical rept. no. 19 
by Carroll E. Izard, William Livsey, Eugene Cherry, Gordon 
Hall, and Patricia Wall, Nov 63, 24p 
Contract Nonr2149 03 
Unclassified report 


Descriptors: (*Word association, Learning), (*Perception, 
Verbal behavior), (*Learning, Visual perception), (*Pic- 
tures, Reaction (Psychology)), Emotions. 


An attempt was made to study the differential effect of 
positive and negative affect with degree of affective-arousal 
equated for the two conditions. The basic procedure was a 
paired associates learning task, in which affective picture 
stimuli were associated with neutral words. 


AD-601 412 
OTS Price $0.50 


Div. 28 


Vanderbilt Univ., Nashville, Tenn. 
THE RELATION OF SELF-ESTEEM TO INDICES OF 
PERCEIVED BEHAVIORAL HOSTILITY. 
Technical rept. no 20 
by Stanley R. Wayne. Nov 63, 18p 
Contract Nonr2149 03 
Unclassified report 


Descriptors: (*Behavior, Analysis), *Attitudes, Psychomet- 
rics, Emotions, Social psychology, Adjustment (Psychology), 
Abnormal psychology, Test methods, Personality, 

Analysis, 


The Sullivanian hypothesis of a negative relationship between 
self-esteem and hostility was tested by intercorrelating two 
measures of self-esteem with two measures of hostility, one 
a behavior rating index, the other a picture description tech- 
nique, With 100 subjects, scores were obtained for six sub- 
varieties, two dimensions and one global aspect of hostility. 
The negative self-esteem-~hostility relationship was found to 
be contingent upon the self-esteem measure, hostility instru- 
ment and dimension of hostility. The Sullivanian hypothesis 
applied to hostile actions and emotions in interpersonal be- 
havior and to perceived hostile actions in the test situation as 
these were associated with lower degrees of self-esteem. 
Hostile emotions in the test situation, however, were associ- 
ated with higher self-esteem. Thus self-esteem was related 
to a rejection of socially unacceptable and injurious expres- 
sions of hostility but also to an increased availability of 
hostile emotions. (Author) 


AD-601 413 
OTS Price $0.50 


Div. 28 


Vanderbilt Univ., Nashville, Tenn. | 
THE EFFECTS OF EXPERIMENTER ATTITUDES AND 
FEELINGS ON RESPONSE TO PAINFUL STIMULATION. 
Technical rept. no. 21 
by Carroll E. Izard and William J. Livsey. Feb 64, 16p 
Contract Nonr2149 03 

Unclassified report 


Descriptors: (*Attitudes, Stimulation), (*Pain, Attitudes), 
Psychophysiology, Electric currents, Learning, Recall, 
Emotions, Behavior, Adjustment (Psychology), Reaction 
(Psychology), Anxiety. 
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PSYCHOLOGY AND HUMAN ENGINEERING - Division 28 


Four dial displays were compared in a check-reading task. 
Circular and semicircular dials were structured to yield 
either qualitative or quantitative information. The circular- 
qualitative dial display was compared with the circular-quanti- 
tative display. The semicircular-qualitative dial display was 
compared with the semicircular-quantitative display. The 
results indicate that dial displays can be structured to yield 
qualitative and quantitative information in a space-saving 
display while maintaining efficient subject performance. 
(Author) 


AD-601 592 
OTS Price $1.75 


Div. 28, 15 


Educational Testing Service, Princeton, N. J. 

NON-INDEPENDENCE IN SUBJECTIVELY RANDOM 

BINARY SEQUENCES, 

by David L. Brown. May 64, 70p RB-64-27 

Contract Nonr1858 15; Grant NSF G22889, Proj. NR150 088 
Unclassified report 


Project on Mathematical Techniques in Psychology. 


Descriptors: (*Sequences, Psychometrics), (*Psycho- 
metrics, Sequences), Statistical analysis, Analysis of 
variance, Probability, Mathematical models, Sequential 
analysis, Reaction (Psychology), Sensory perception, 
Performance (Human), Pattern recognition, Group 
dynamics, Students, Psychology. 


In experiments which require the production of binary 
sequences by subjects, it has been found repeatedly that the 
interpretation of experimental results depends critically upon 
the nature of nonrandom sequential patterning among succes- 
sive responses. Examples from the literature are discussed, 
where an experiment was originally misinterpreted because 
interresponse pattering was not considgred. This patterning 
has become an object of study in itself. It has been suggested 
(Ross and Levy, 1958) that the length of the sequence of re- 
sponses is an important determinant of the nature of the. 
interresponse patterning. Differences between subjects in the 
type of patterns produced have also been reported. In addi- 
tion, the nature of patterning has been found to vary depending 
upon the instructions given and the experimental procedures 
used. The present study was desivned to evaluate the impor- 
tance of these three variables (sequence length, subjects, and 
instructions). 


AD-601 630 
OTS Price $1.25 


Div. 28 


Group Effectiveness Research Lab., Univ. of Illinois, Urbana. 
RELATIONS BETWEEN TASK AND INTERPERSONAL SUC- 
CESS AND GROUP MEMBER ADJUSTMENT. 
Technical rept. no. 18, 
by Doyle W. Bishop. Apr 64, 49p 
Contract DA49 193MD2060 

Unclassified report 


Descriptors: (*Group dynamics, Effectiveness), (*Adjust- 
ment (Psychology), (*Sociometrics), Projective tech- 
niques, Personality, Behavior, Stress (Psychology), Per- 
ception (Psychology), Performance (Human). 


This study investigated whether success in interpersonal 
relations and success on an assigned group task were 
positively related to the adjustment of group members. Task 
success was defined in three ways: (1) subjectively, the mem- 
ber's rating of perceived success on the task, (2) objectively, 
independent judges' ratings of the group's product, and (3) ex- 
perimentally, a control vs. an external stress condition where 
subjects were observed by a high-ranking superior and told 
that they had done relatively poorly on the task. Interpersonal 
success was also defined in three ways: (1) subjectively, the 
member's ratings of how well he was able to work with the 
other group members, (2) objectively, the esteem which each 
member received from the other group members, and (3) ex- 
perimentally, the control vs. an internal stress condition where 
members discussed a problem that was relevant to their dif- 
ferential statuses. The study also investigated whether the ad- 
justment of persons identified as task-oriented was primarily 
related to task success and whether the adjustment of inter- 
action-oriented persons was primarily related to interpersonal 
success, The results showed that members who experienced 
either (1) high subjective or experimental task success or 

(2) high subjective or objective interpersonal success were 
more satisfied with group membership and perceived the group 
atmosphere as more pleasant than did members who experi- 
enced any of these forms of low success. (Author) 


AD-601 672 
OTS Price $1.00 


Div. 28, 32 


Akron Univ., Ohio. 
DECISION-MAKING IN BILATERAL MONOPOLISTIC 
BARGAINING. 
Technical rept. no. 1, 
by Norman F, Washburne, Emile Grunberg, and 
Robert Black. 1964, 32p 
Contract Nonr4302 00, Proj. NR177 356 
Unclassified report 


Descriptors: (*Bargaining, Decision making), (*Decision 
making, Bargaining), Social psychology, Errors, Sources, 
Job analysis, Environment, Perception, Economics, Costs. 


It was confirmed that where information is complete, a 

pair of bilateral monopolistic. bargainers will reach a 
bargain at a specificially predictable price and quantity. 
Eight basic types of sources of error in problem-solving 
are suggested. These are derived from a notion that the 
environment of a human task can be considered to have four 
aspects: physical, internal, social, and cultural; and that 
the environment of any task at any specific time consists 

of that which is perceived, and that which is not, and that 
which is relevant to the task and that which is not. It is 
hypothesized that error and inefficiency in problem-solving 
arise from a lack of congruence between perception and 
relevance in any of the four aspects of environment. Two of 
the types of sources of error are introduced into the bargain- 
ing situation: (1) perceived, irrelevant social relations, and 
(2) unperceived, relevant cultural entities. The former 
reduced efficiency, and the latter reduced 
bargaining accuracy. (Author) 
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RESEARCH AND RESEARCH EQUIPMENT - Division 30 


30. RESEARCH AND RESEARCH 
EQUIP MENT 


AD~600 927 Div. 30, 15, 26 
OTS Price $1.00 


Case Inst, of Tech., Cleveland, Ohio, 
TOWARDS A GENERAL THEORY OF SYSTEMS, MODELS 
OF SUBSYSTEMS. 
Technical memo, no. 18, __ 
by F, Benson and M, Gurel. ,1964 , 37p 
Contract Nonr1141 17 
Unclassified report 


Descriptors: (*Operations research, Mathematical models), 
(*Mathematical models, Systems engineering), (*Systems 
engineering, Mathematical models), Models (Simulations), 
Optimization, Model theory, Decision theory, Inventory 
control, Queueing theory. 


The classification of Operations Research els into eight 
types is arbitrary and largely the result of historical 

accident. The models are largely designed for use with 
systems involving only one decision maker, The research 
described in this report began with the idea that insight into 
the behavior of complex systems could be obtained by a 
search for more general models involving two or more of the 
eight model types. A plausible method of optimizing the 
behavior of complex systems is an iterative procedure in which 
each subsystem is optimized in turn, It is shown by example 
that this method is unreliable in that even when the iteration 
converges, it does not necessarily converge to the system 
optimum. Consequently, it is necessary to construct models 
emphasizes a need for mathematical development, particularly 
in the solution of partial difference equations, The approach 
through a complete model, however, might misrepresent the 
problems of any particular decision maker since this approach 
implies knowledge of the strategies of each decision maker in 
the system. It is argued that the behavior of complex systems 
should be investigated by simulation since the information 
presented to each decision maker can be given in the form in 
which he would receive it in real systems. (Author) 


AD-600 955 
OTS Price $0.75 


Div. 30, 9, 31 ° 


David Taylor Model Basin, Washington, D, C, 
FACILITIES AND RESEARCH CAPABILITIES HIGH SPEED 
PHENOMENA DIVISION, DAVID TAYLOR MODEL BASIN, 
LANGLEY FIELD, VA, 
Research and development rept. 
by Roland E, Olson and William F, Brownell, Apr 64, 2zp 
DTMB 1809 

Unclassified report 


Descriptors: (*Test facilities, Model basins), (*Model 
basins, Instrumentation), (*Naval research laboratories, 
Model basins), amics, Touring vehicles, Test 
equipment, Model tests, Design, Operation. 


The towing basins used by the Speed Phenomena 
Division, David Taylor Model Basin at Langley Field, 
Virginia, are described, Information on physical charac- 
teristics of the basins, towing carriages, towing gear, 
model-handling equipment, instruments, and power supply 
is presented, A list of reports describing some of the past 
work in these facilities is included, (Author) 


AD-600 956 
OTS Price $0.75 


Div. 30, 6, 12, 15 


Lincoln Lab., Mass, Inst, of Tech., Lexington, 

ANALOG ORBIT COMPUTER, 

Group rept. 

by N, P. Smith and S, H, Wright. 16 Apr 64, 21lp LL 1964 19 
Contract AF19 628 500 

ESD TDR64 49 


Unclassified report 


Descriptors: (*Analog computers, Special purpose 
computers), (*Tracking, Analog computers), (*Satellites 
(Artificial), Orbital trajectories), Target position indicators, 
Electromechanical converters, Position finding. 


The problem of pointing an instrument on the earth's surface 

at an object in orbit about the earth was investigated. Neces- 
Sary expressions were derived for calculating continuously 
azimuth, elevation, range, and range rate from inputs of instru- 
ment site and orbit parameters, An electromechanical orbit 
computer capable of performing the required mathematical 
operations is described. Test results are listed for a similar 
computer used against a typical orbiting body. (Author) 


AD-600 978 
OTS Price $1.75 


Div, 30, 32 


Moore School of Electrical Engineering, Univ., of 
Pennsylvania, Philadelphia. 
A STATISTICAL OPTIMIZATION OF SEARCH TIME IN AN 
INFORMATION RETRIEVAL SYSTEM. 
Interim technical rept. 
by Philip Leslie Leifer. Jan 64, 63p MSEE64 17 
Contract Nonr551 40 
Unclassified report 


Descriptors: (*Information retrieval, Time), (*Search 
theory, Optimization), (*Data storage systems, Statistical 
analysis), Computer storage devices, Computers, Models 
(Simulations), Combinatorial analysis, Naval research. 


The Magnacard system is used to store large files of in- 
ventory information, It consists of a bank of filing cabinet 
drawers containing oxide coatedcards, each one inch by three 
inches, which can be read from and written onto by magnetic 
heads similar to those found in tape recorders. Access to the 
stored information is provided through a mechanism which can 
remove a drawer from the bank, read from or write onto the 
cards in that drawer, and return the drawer to the bank, Con- 
sideration is given to the organization of the inventory file 
within the drawers, in order to optimize the retrieval time for 
a given number of interrogations a of the file. For a given 
size f and a given number of interrogations a, in a time 
period T, there is a value d which will minimize the average 
time to satisfy the a requests, (Author) 


AD-600 979 
OTS Price $1.00 


Div. 30, 18 


Moore School of Electrical Engineering, Univ., of 
Pennsylvania, Philadelphia. 
AN EXECUTIVE PROGRAM FOR MULTIPLE CONSOLES, 
Interim technical rept, 
by N, S, Prywes and D, H, Miller. 25 Mar 64, 3ip 
MSEE 64 13 
Contract Nonr551 40 
Unclassified report 


Descriptors: (*Data processing systems, Specifications), 
(*Remote control systems, Data processing systems), 
(*Programming (Computers), Programming languages), 
*Compilers, Computers, Multiple operation, Naval research, 
Logistics, Information retrieval, 


This report is the specification of a revision of the Naval 
Aviation Supply Office (ASO) IBM 1410 data processing sys- 
tem, The object of the revision is two-fold: (a) to permit the 
computer to be controlled through the use of a set of remote 
input-output stations with the same accuracy as that of con- 
trolling it through the main console, and (b) to require the 
presentation of all requests in a nine-part flexible input 
format, Revision of the system entails the complete redesign 
and reprogramming of the executive routine, as well as 
patching all worker programs for compatibility with the new 
executive routine. (Author) 
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RESEARCH AND RESEARCH EQUIPMENT - Division 30 


AD-601 086 
OTS Price $2,75 


Div. 30, 8 


Lansdale Div., Philco Corp., Pa. 
MICROMINIATURE PROGRAMMABLE LOGIC ELEMENTS, 
Scientific rept. no, 1, 1 Mar-30 Nov 63, 
by S, Idzik, L. Misewicz, R. Guye, and R, Gudis. 
Apr 64, 125p Philco R580, supersedes Philco H9038 
Contract AF19 628 260, Proj. 4645, Task 464504 
AFCRL 64 321 
Unclassified report 


Descriptors: (*Computer logic, Microminaturization 
(Electronics)), (*Microminaturization (Electronics), Feasi- 
bility studies), (*Pattern recognition, Digital computers), 
Design, Tests, Integrated circuits, Switching circuits, Relax- 
ation oscillators, Silicon, Transistors, Resistors. 


This report was primarily concerned with the hardware 

phase of a program for research and development on micro- 
miniature programmable logic elements which would constitute 
the digital section of a pattern recognition system called a 
parapropagation pattern classifier (PPC), The hardware 
phase culminated in showing feasibility by incorporation of 
fabricated and tested PPC logic elements into a PPC Demon- 
strator. (Author) 


AD-601 097 
OTS Price $1.60 


Div. 30 


Stelma, Inc., Stamford, Conn. 
DEVELOPMENT OF (PCM) DATA BUFFERS, 
Quarterly progress rept. no, 3, 21 Jan-17 Apr 64, 
by M. VanVlack, 17 Apr 64, 17p 
Contract DA36 039AMC03186E 
Unclassified report 


Descriptors: (*Digital systems, Design), (*Data transmis- 
sion systems, Design), Computer logic, Multiplex, Gates 
(Circuits). 


The purpose of this project is the design and construction of 
two advanced development models of a low-speed and a high- 
speed converter (PCM buffer), digital-to-digital -- each for 
inserting a number of digital data channels into Data I or 

Data II of the PCM multiplexers TD-352( )/U or TD-353 ( )/U. 
The high-speed buffer must be capable of handling synchronous 
and asynchronous data; the low-speed unit, synchronous data 
only. During this quarterly period, final circuit, logic, and 
mechanical design of the high-speed data buffer was almost 
entirely finished; the Simulator was completed. The design 
plan was approved by the Signal Corps so that parts may be 
ordered in quantity. Authorization was received to proceed 
with the low-speed data buffer; subsequently, almost half of 
the unit's preliminary logic, circuit, and mechanical design 
was completed, and the design plan was begun. (Author) 


AD-601 114 
OTS Price $2.50 


Div. 30-9 


Cornell Aeronautical Lab., Inc., Buffalo, N. Y. 
ANALYSIS OF THE OPTIMUM PERFORMANCE OF 
BUFFERED SHOCK TUBES, 
Interim technical rept,, May 62-Jul 63 
by Bruce H, Fetz. Mar 64, 1llp 
Contract AF33 657 8860, Proj. 7065, Task 7065 01 
ARL 64 41 
Unclassified report 


Descriptors: (*Shock tubes, Performance (Engineering), 
Shock waves, Density, Detonations, Helium group gases, 
Diaphragms (Mechanics), Data, Aerodynamic characteristics, 
pre Gases, Equations, Combustion, Mathematical 
analysis, 


This report presents a general investigation of buffered 

shock tubes, For the case of strong shocks the number of 
variables needed for the analysis of buffered shock tubes is 
reduced to three, An expression is obtained from which the 
buffer conditions necessary for the production of the maximum 
shock Mach number are determined. The strong shock anal- 
ysis is extended to include shock tubes with many buffers and 
buffered shock tubes with area changes at either or both 
diaphragms, The concept of using a detonable mixture as a 
buffer gas is explored and its limitations are indicated. Also, 
a study is included of different shock tube geometrical con- 
figurations to indicate means of achieving the maximum test- 
ing time. A number of general conclusions can be drawn from 
this study. For given over-all conditions a buffered shock 
tube will produce stronger shocks than a simple shock tube 
provided that the optimum buffer conditions are used, The 
performance of a shock tube improves as the number of buffers 
increases, but the final shock strength soon approaches an 
asymptotic value, The performance of a buffered tube is 
improved by using an over-all area contraction; the most ef- 
ficient distribution involves equal area changes at each dia- 
phragm. The gain in performance obtained with a detonation 
buffer is limited when the final shocks are very strong. For 
fixed driver conditions and final shock strength, increasing 
the diameter of the driven section does not significantly 
increase the testing time. (Author) 


AD-601 156 
OTS Price $0.50 


Div. 30 


Coordinated Science Lab., Univ. of Hlinois, Urbana. 
ON AN IMPROVED DIAGNOSIS PROGRAM, 
by S, Seshu, May 64, 15p CSL R207 
Contract DA28 043AMC00073E 
Unclassified report 


Descriptors: (*Digital computers, Malufunctions), 
(*Switching circuits, Control sequences), (*Programming 
(Computers), Computer logic), Compilers, Input - output 
devices, Failure (Mechanics), Reliability, Simulation, 
Maintainability, Synthesis, Relaxation oscillators, 


In an earlier paper (Seshu, S,, and Freeman, D. N., Diagnosis 
of Asynchronous Switching Systems, IRE Trans. on Elec, 
Comp., August 1962, pp, 459-465) an IBM 7090 program for 
the diagnosis of asynchronous circuits was described. The 
present note describes an improved version written for the 
CDS-1604 computer, The principal improvements are in 
flexibility and intelligence. The present program was written 
as a tool of research in the problem of self-diagnosis in 
electronic digital computers, (Author) 


AD-601 171 Div. 30 


OTS Price $1.50 


Mitre Corp., Bedford, Mass. 
FORSIM IV. FORTRAN IV SIMULATION LANGUAGE 
USER'S GUIDE, 
by E, Famolari. May 64, 58p Mitre SR-99 
Contract AF19 628 2390, Proj, 416.2 
ESD TDR64 108 
Unclassified report 


Descriptors: (*Simulation, Programming languages), 
(*Programming languages, Simulation), (*Conrtol sequen- 
ces, Compilers), *Programming (Computers), Synthesis 
Models (Simulations), Interception, Control systems, 
Command and control systems, Handbooks, 


FORSIM IV was developed as an aid to simulating certain 
aspects of the Back-Up Interceptor Control (BUIC) system, 

and is the first general simulation pseudo-language developed 
for the IBM 7030 computer, It represents an innovation in 
simulation language technique since it is constructed not as a 
language, but as a subroutine package. It can be adapted to any 
computer capable of compiling programs written in FORTRAN 
IV language. Constructed in FORTRAN IV, FORSIM IV is 
conceptually related to Control and Simulation Language (CSL); 
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RESEARCH AND RESEARCH EQUIPMENT - Division 30 


The objective of the program is the analysis of design 
parameters required for the simulation and evaluation of 
phonetic speech recognition methods. An approach to the 
segmentation of continuous speech into phonemes is described, 
and the results of segmentation experiments intended to 
evaluate the approach are presented in the report. Continuous 
speech is segmented by an analysis of the spectral power 
density function of the speech signal. Those different schemes 
for segmentation which differ in the form by which changes 

in the spectral power density function are detected and 
translated into segmentation criteria are described. The 
application of relatively simple segmentation rules allowed 
the direct segmentation into phonemes with an efficiency 
factor of more than 0.75. (Author) 


AD-601 458 
OTS Price $1.25 


Div. 30, 8 


National Scientific Labs., Inc., Was! nm, D.C. 
ALL-ELECTRONIC DATA INPUT-OUTPUT STUDY. 
Quarterly progress rept., no. 3, 1 Jan-31 Mar 64, 
by Wendell E, Lepper. 31 Mar 64, 45p 
Contract DA36 039AMC03246E, Proj. 3B28 04 001, 
Task 1G6 40603D494 03 
Unclassified report 


Descriptors: (*Data processing systems, Input-output 
devices), (*Input-output devices, Data processing systems), 
(*Printing, Reviews), Piezoelectric transducers, Punched 
cards, Magnetostrictive elements, Photographic printers, 
Lasers, Feasibility studies. 


Jet printing studies during this quarter indicated that, al- 
though the transducers studied may not be feasible for piercing 
multiple sheets of paper, they may be useful for printing one 
or more copies by impact of the jet on carbon paper. The 
spark discharge method of jet energizing is considered 
impractical because of the high voltage levels required and 
bécause of problems arising from high operating tempera- 
tures. Barium titanate was adjudged the best practical 
piezoelectric material; similarly, pure nickel is the best 
readily available magnetostrictive material. Possible jet 
production via a pressurized vessel with electromechanical 
valves was considered impractical and was not pursued. Gas 
tubes and neon lamps are potentially useful ‘as electronic dis- 
play sources for photographic or electrostatic printing. They 
can operate at high speeds and they are relatively inexpensive. 
Use with fiber optics would offer flexibility of construction 
methods. Other light sources, e.g., lasers, electrolumines- 
cence, and cathode-ray tubes, may be used in electrostatic 
printing. Methods of modulating the direction of a laser beam 
electrically may be useful for future printing devices, if 

cost becomes reasonable. (Author) 


AD-601 460 
OTS Price $1.25 


Div. 30,1 


Naval Air Test Facility, Lakehurst N. J. 
THE AIRBORNE MODEL TEST FACILITY OF THE UNITED 
STATES NAVY THE FLYING WIND TUNNEL. 
Aug 61, 50p 
Unclassified report 


Descriptors: (*Test facilities, Airborne), *Airships, 
*Model tests, Aerodynamic characteristics, Vertical take- 
off planes, Short take-off planes, Wind tunnels, Flight 
testing. 


With the advent of VTOL/STOL aircraft, it has become 
increasingly necessary to expand our knowledge in the field 

of low-speed aerodynamics. At the present time there is an 
appalling lack of experimental test data applicable to this type 
of high power-to-weight ratio aircraft. As a result, analytical 
work on evaluating simple static stability derivatives is almost 


non-existent and most of what has been done has not been 
confirmed nor correlated with test information. The Subsonic 
Aerodynamics Laboratory of Princeton University, in co-op- 
eration with the Airship Test and Development Department, 
NAS, Lakehurst, has developed a Flying Wind Tunnel, utilizing 
a Navy ZPG-2 airship as the stable model carriage. The air- 
ship has been modified to serve as the inflight laboratory and 
data reducing center for such inflight model testing. Models 
are flown beneath the airship and the data received, reduced, 
and analyzed inflight in this laboratory. This airship as a 
flying wind tunnel has been shown to give accurate, repeatable 
data for a variety of configurations with no difficulty. 

(Author) 


AD-601 472 
OTS Price $4.00 


Div. 30 


Army Research Office, Durham, N, C. 
RESEARCH IN —e DURING CALENDAR. YEAR 1963. 
Annual report no, 3 
1963, 278p 
Unclassified report 


Descriptors: (*Scientific research, Reports), Army 
research, Physics, Chemistry, Mathematics , Engineering, 
Ceramic materials, Indexes. 


Progress reports are given for research performed under 
the auspices of the U. S. Army Research Office on the general 
topics of physics, chemistry, mathematics, engineering, 
metallurgy, and ceramic materials. 


AD-601 491 
OTS Price $0.50 


Div. 30, 26 


Assembly Products, Inc., Chesterland, Ohio. 
PRODUCTION ENGINEERING MEASURE FOR METERS, 
TAUT-BAND SUSPENSION, A-C MOVING IRON VANE PER 
SIGNAL CORPS REQUIREMENTS SCS-160. 
Quarterly progress rept. no. 4, 1 Feb-30 Apr 64, 
by R. H. Nichols, 30 Apr 64, 12p 
Contract DA36 039AMC01473E 
Unclassified report 


Descriptors: (*Meters, Production), Environmental tests, 
Temperature, Frequency, Magnetic fields, Vibration, 
Impact shock, Design. 


Tests were performed on state-of-the-art samples to 
determine whether any of the environmental tests would present 
major problems in passing qualification tests. Included in this 
series were tests to determine the effects of temperature, 
frequency, exieruai '~~ netic field, vibration, and high impact 
shock, Considerable difficulty was encountered in shock test- 
ing. An extensive study of the Assembly Products shock ma- 
chine showed that it produces more severe conditions than 
required. Several components have been improved to facilitate 
easier manufacture. The designs of several parts have been 
finalized and drawings have been released for the procurement 
of tooling. Prototype tooling has been made for the production 
of sample shock isolators. (Author) 


AD-601 508 
OTS Price $0.50 


Div. 30, 9 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 

AN APPARATUS FOR MEASURING RAPIDLY CHANGING 
TEMPERATURES, 

by G. E. London. 26 May 64, 4p 

FTD TT64 82; TT 64 11769. 


Unclassified report 


Unedited rough draft trans. of Russian patent 
nr. 153586, appl. nr. 778330/26-10, 12 May 62. 
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RESEARCH AND RESEARCH EQUIPMENT - Division 30 


AD-601 561 
OTS Price $0.50 


Div. 30 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 

A METHOD OF MEASURING TEMPERATURE WITH A 
PLATINUM RESISTANCE THERMOMETER, 

by F. Z. Alieva. 26 May 64, 5p 

FTD TT64 83; TT 64 11792 


Unclassified report 


Unedited rough draft trans. of Russian patent nr. 153585, 
appl. nr. 761068/26-10, 29 Jan 62, p. 1-2. 


DESCRIPTORS: (*Temperature, Measurement), *Resistance 
thermometers, Platinum), Calibration. 


The method described simplified determination. The ratio of 
the thermometer resistance at 100 degrees to the resistance 
at 0 degrees is established by calibration of the platinum 
resistance thermometer. The ratio is reduced to the standard 
magnitude 1.392. The measured temperature can then be 
calculated from the known formula given. 


AD-601 563 
OTS Price $0.50 


Div. 30 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 
ANGULAR VELOCITY AND ACCELERATION PICK-UP. 
by V. I. Parmenov. 26 May 64, 4p 
FTD TT64 238; TT 64 11788 
Unclassified report 


Unedited rough draft trans. of Russian patent nr. 154042, 
appl. nr. 781194/26-10, 2 Jun 62, p. 1-2. 


Descriptors: (*Accelerometers, Design), (*Tachometers, 
Design), Velocity, Acceleration, Measurement, Gyroscopes, 
Generators, Patents, USSR. 


The angular velocity and acceleration pick-up, composed 

of two gyroscopes whose housings are connected to the body 
of the instrument by springs and are damped, differs in that 
to increase its sensitivity and inductance pick-up and a 
tachometer generator whose rotors are coaxial and connected 
to the housing of one of the gyroscopes are used in it and 

the stators are connected to each other and to the housing of 
the other gyroscope. (Author) 


AD-601 611 
OTS Price $2.50 


Div. 30 


IIT Research Inst., Chicago, Ill. 
ANALYTICAL AND EXPERIMENTAL INVESTIGATION OF 
THE ACOUSTIC ENVIRONMENT OF THE RTD SONIC 
FATIGUE MAIN TEST CHAMBER, 
Rept. for 6 Mar 63-15 Feb 64. 
by Franklin G. Tyzzer and David F. Pernet. Apr 64, 114p 
Contract AF33 657 10927, Proj. 4437, Task 443701 
FDL TDR64 26 

Unclassified report 


Descriptors: (*Sonic fatigue, Test facilities), (*Test 
facilities, Sonic fatigue), (*Anechoic chambers, Tests), 
Sound, Pressure, Experimental data, Models (Simulations), 
Military facilities, Acoustic equipment. 


The extreme versatility of the RTD Sonic Fatigue 

Facility creates problems in analysis and control of attain- 
able environments, Acoustic environments have been 
analyzed using both theoretical and experimental modelling 
techniques, with regard to spatial distribution and correla- 
tion of sound pressures. A diffuse field study has enabled 
predictions of sound fields to be made for many cases of 
source and test structure parameters. Progressive-wave 
operation of the facility for small groups of sources was 


analyzed and some typical pressure field distributions were 
evaluated. The modifying effect on the progressive wave 
pressure fields, caused by locating test structures in these 
fields, was studied with respect to the size, location, and 
orientation of test-structures, the operational frequency of 
the source system and the relationship between the ind: vidual 
sources forming the overall system. Conditions were estab- 
lished for obtaining uniform, gradual, or rapid variations, and 
alternate maxima and minima in sound pressure level on 

the exposed surfaces of structures, (Author) 


AD-601 621 
OTS Price $1.25 


Div. 30, 15 


Coordinated Science Lab., Univ. of Illinois, Urbana, 
A PERFORMANCE MEASURE FOR GAME-PLAYING 
PROGRAMS, 
by Eric G. Manning. May 64, 44p CSL R208 
Contract DA28 043AMC00073E 
Unclassified report 


Descriptors: (*Game theory, Programming (Comput- 
ers)), (*Programming (Computers), Game theory), Artifi- 
cial intelligence, Decision theory, Probability, Measure 
theory, Calibration, Statistical analysis, Statistical data, 
Computer logic, Statistical functions, Effectiveness. 


A performance measuring procedure for a class of games 

is described. An example of the use of the procedure is 
given, with results. Further work to be done with the heuris~ 
tic program at hand as well as with a new heuristic program 
is proposed. Lastly, another use of the safe-unsafe theorem, 
as a valuable aid to understanding heuristic programs, is 
suggested. (Author) 


AD-601 649 
OTS Price $2.50 


Div. 30,1 


IIT Research Inst., Chicago, Ill. 
A STUDY OF DIGITAL COMPUTERS FOR A REAL TIME 
TRAINING SIMULATION RESEARCH SYSTEM. 
Rept. for 1 May-30 Jun 63 
by Kenneth W. Andresen and Duncan Ewing. May 64, 
lllp ITRI H6003 2, rev. 
Contract AF33 657 11007, Proj. 6114, Task 611408 
AMRL TDR64 22 
Unclassified report 


Descriptors: (*Digital computers, Flight simulators), 
(*Flight simulators, Digital computers), (*Real time, 
Training devices), Simulation, Special purpose computers, 
Analog-to-digital converters, Multiplex, Digital-to-analoy 
converters, Time-interval counters, Systems engineering, 
Control sequences. 


In the study phase of the project to provide a general 
purpose laboratory facility for use in research in training 
simulation techniques, digital computer systems and inter- 
face equipments were evaluated for the application. Criteria 
for the system evaluation were obtained from previous 
studies, involving the F100A aircraft and EROS vehicle flight 
simulations using the UDOFT computer facility. Require- 
ments for the computer hinge on a real on a real time oper- 
ating capability which stresses high computation rates. 
Significant characteristics include: (1) An operating rate in 
excess of 75,000 instructions per second on flight simulation 
problems. (2) A memory capacity of at least 8,000 words, 
(3) A computer word length of at least 24 bits, and (4) At 
least three index registers. The result of the study phase is 
a recommendation of the Packard Bell 440 as the central com- 
puter of the simulation system; and as an alternative, a rec- 
ommendation of the faster SDS 9300 computer is made 
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SHIPS AND MARINE EQUIPMENT - Division 31 


31. SHIPS AND MARINE 
EQUIPMENT 


AD-600 929 
OTS Price $0.50 


Div. 31 


Bureau of Ships, Washington, D. C. 
SINGLE-CHANNEL HIGH-PRESSURE AIR CONDITIONING 
SYSTEMS FOR SHIPS, 
by O. A, Vavilin. Mar 64, 10p 
BuShips Trans857, TT 64 11678 
Unclassified report 


Odnokanal'nye Vysokonapornye Sudvye Sistemy 
Konditsionirovaniya Vozdukha, trans. of Kholodil'naya 
Tekhnika (USSR) 1963 |v. 40] no. 4, p. 30-34. 


Descriptors: (*Air conditioning equipment, Shipborne), 
Design, Control systems, Temperature control, Ships 
(Nonmilitary), USSR. 


Two systems are described, one system uses local ejection 
mixers and the other local ejection conditioning units. Both 
systems permit the independent control of the air temperature 
in each air-conditioned area and do not require wide-section 
air conduit devices. The air conditioning system using 
ejection mixers is simple, compact, low in weight, and eco- 
nomical. This system is best suited for use on low tonnage 
ships, tankers, vessels with a’small number of rooms being 
conditioned, and on excursion boats. The air conditioning 
system incorporating local ejection conditioning units is 
distinguished by high flexibility of control and by small sections 
of the outer air conduits. This system is intended for luxury 
liners and for vessels with a large number of cabins being 
serviced, 


AD-600 954 
OTS Price $0.50 


Div. 31, 9 


David Taylor Model Basin, Washington, D, C. 
BILGE KEEL TRACE AND FLOW STUDIES OF A DESTROYER 
TENDER (AD 37), MODEL 4912, 
Research and development rept. 
by R. R. Mallory. Apr 64, 10p 
DTMB 1819 
Unclassified report 


Descriptors: (*Ship hulls, Model tests), (*Model tests, 
Ship hulls), (*Tenders (Vessels), Model tests), Fluid flow, 
Fluid dynamic properties, Ship models, Hydrodynamic con- 
figurations, Propellers (Marine). 


Model test results giving bilge keel trace and flow conditions 
relative to the appendages are presented. (Author) 


AD-601 060 
OTS Price $0.50 


Div. 31 


J G Engineering Research Associates, Baltimore, Md. 
PLASTIC DEFORMATION OF UNSTIFFENED AND STIF- 
FENED RECTANGULAR PLATES, 
Technical rept. no, 3 
by Joshua E, Greenspon. Feb 64, 14p 
Contract Nonr2862 00 

Unclassified report 


Descriptors: (*Ship plates, Deformation), (*Deformation, 
Ship plates), Mathematical analysis, Stresses, Impact shock, 
Ship structural components, Shock resistance, Mechanical 
waves, Plasticity, Rectangular bodies. 


This report presents a basic approach which can be used 

to compute the secondary plastic deformations of ships result- 
ing from slamming and, as a special case, the tertiary 
deformations. 


AD-601 068 
OTS Price $0.50 


Div. 31, 9, 30 


David Taylor Model Basin, Washington, D. C. 

CYCLIC PRESSURE-LOADING TESTS OF A RING- 
STIFFENED CYLINDER FABRICATED OF GLASS-FILAMENT 
REINFORCED PLASTIC. 

Research and development rept., 

by William P, Couch and Kenneth Hom. May 64, 14p 

Projs. SF013 05 03 and SF013 01 03 

DTMB 1825 


Unclassified report 


Descriptors: (*Stiffened cylinders, Glass textiles), 
(*Glass textiles, Filament wound construction), (*Plastics, 
Reinforcing materials), Model tests, Hydrostatic pressure, 
Loading (Mechanics), Periodic variations, Mechanical 
properties, aie properties, Analysis. 


A cyclic test with a 1-minute hold at maximum pressure was 
conducted on a ring-stiffened, glass-reinforced plastic cylin- 
der. The model was subjected to a pressure variation from 
200 to 6700 psi, which corresponds to one-half the collapse 
pressure of a model with similar geometry tested under short- 
term hydrostatic loading. At the conclusion of 8626 cycles, no 
apparent loss in structural integrity was noted. The model 
was then loaded to a hydrostatic pressure of integrity was 
noted. The model was then loaded to a hydrostatic pressure 

of 14,000 psi without catastrophic failure; however, inspection 
of the model revealed crazing.on the ingide surface of the shell 
in regions ‘tO maximim longifudinal arid cir  ~ 


cumferéntial stresses. ~ (Author) 


AD-601 094 
OTS Price $1.25 


Div. 31, 9, 30 


David Taylor Model Basin, Washington, D. C. 

PREDICTIONS OF THE COLLAPSE STRENGTH OF THREE 
HY-100 STEEL SPHERICAL HULLS FABRICATED FOR THE 
OCEANOGRAPHIC RESEARCH VEHICLE ALVIN. 

by Thomas J. Kiernan. Mar 64, 41p 

DTMB 1792 


Unclassified report 


Descriptors: (*Hulls (Marine), Spheres), (*Spheres, Hulls 
(Marine)), (*Oceanographic vessels, Hulls (Marine)), Model 
tests, Hydrostatic pressure, Compressive properties, Fail- 
ure (Mechanics), Design, Geometry, Mathematical 
predictions. 


Out-of-roundness measurements were taken on three 
spherical pressure ‘hulls which have been fabricated for 
ALVIN, a two-man oceanographic vehicle designed for an op- 
erating depth of 6000 ft. The results of these measurements 
indicated that over a critical arc length, the maximum ratio 
of local radius to nominal radius was 1.05. The collapse 
strength of the three hulls was evaluated by means of a re- 
cently developed analysis which utilizes local geometry as de- 
termined by out-of-roundness measurements. Based on criti- 
cal local geometry and available stress-strain curves, the 
analysis indicated that the collapse depths of the hulls ranged 
from approximately 15,000 to 16,000 ft. A high degree of 
confidence is placed in the results, and the e of 


importanc 
accurately measuring the shape of spherical shells is 
emphasized. (Author) 


AD-601 102 Div. 31, 9, 25 

OTS Price $2.60 

Hydronautics Inc., Laurel, Md. 

A NOTE ON THE MEASUREMENT OF SOUND IN LIQUID 
FILLED PIPES, 

by O. M, Phillips. Jan 63, 23p Hydro TR345 1 

Contract NObs88200, Proj. SF013 1101, Task 1355 


Unclassified report 
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SHIPS AND MARINE EQUIPMENT - Division 31 


This study analyses the short term transient performance 
of the submarine shipboard power system such as is applied 
on the SSN-588 class of vessel. Direct modeling techniques 
are used to develop a three-phase analog of the a.c. power 
system. A synchronous switch is used to repeatedly 
simulate switching operations on the system and subsequent 
oscillations are observed on an oscilloscope. Conditions 
studied are the application and clearing of faults and switch- 
ing of various loads. The results are presented as oscil- 
lograms and tabulations of highest power unit transients 
obtained under each operating condition. Curves generaliz- 
ing these results are also presented. (Author) 


AD-601 505 
OTS Price $16.00 


Div. 31, 7 


General Electric Co., Schenectady, N. Y. 

ANALOG STUDY OF NAVAL SHIPBOARD POWER SYSTEM. 

PART Il: LONG TIME TRANSIENTS, 

by David W. Leiby and Albert A, Winkeljohann. 28 Dec 62, 

243p R62GL174 " 

Contract NObs86680, Proj. S F013 12 01, Task 4316 
Unclassified report 


Descriptors: (*Power supplies, Submarines), (*Sub- 
marines, Power supplies), (*Transients, Performance 
(Engineering)), (* Analog computers, Simulation), (Mathemati- 
cal models, Power supplies), Naval vessels (Combatant), 
Shipborne, Power equipment, Alternating current, Motor gen- 
erators, Direct current, Ship turbines, Voltage regulators, 
Coolant pumps, Motor starters, Induction motors, Oscillo- 
graphs, Graphics, 


Analog computer techniques were applied to the analysis of 

the performance of a shipboard power system such as is found 
on the SSN-588 class vessel. The major components of the sys: 
tem, such as the ships services turbine generator set, the reg- 
ulators and controls on the turbine and generator, the 300 kilo- 
watt ac-de motor generator and its controls, and the coolant 
pump drive motors and a pulsing sonar load were included in 
the simulation. The performance of the system was investi- 
gated for the application of the load disturbances of starting 
the coolant pump induction motor and the application of a sonar 
load for various combinations of system parameters. The re- 
sults of the study were obtained in the form of analog strip 
chart recordings of the system variables of voltage, load cur- 
rent, system frequency, generator torque, etc. The results of 
the study showed that the initial changes in system voltage are 
determined by the magnitude of the disturbance and the char- 
acteristics of the generating equipment. The transient recov- 
ery from the initial voltage change is a function of the magni- 
tude of the disturbance and the adjustments of the regulator and 
control equipment. (Author) 


AD-601 506 
OTS Price $2.75 


Div. 31, 7 


General Electric Co., Schenectady, N. Y. 
ANALOG STUDY OF NAVAL SHIPBOARD POWER SYSTEM, 
PART Il. ADDITIONAL STUDIES, 
ed. by B, A, Wells. 9 Mar 64, 150p R64GL55 
Unclassified report 


Descriptors: (*Power supplies, Submarines), (*Submarines, 
Power supplies), (*Transients, Performance(Engineering)), 
(*Analog computers, Simulation), (*Digital computers, Pro- 
gramming (Computers)), Naval vessels (Combatant), Ship- 
borne, Power equipment, Electric discharges, Semicon- 
ductors, Suppressors, Voltage regulators, Motor generators, 
Alternating current, Direct current. 


This work is a continuation of the studies described in report 
numbers 62GL173 (AD-601 504) and 62GL174 (AD-601 505). 
Additional short and long time transient performance studies 
of the submarine shipboard powe~ system as applied on the 
SSN588 class of vessel. Short time transient voltages on the 
400 cycle system exceeded two per unit values. In several 


cases amplification was noted, i, e. the voltage in the end of 
the line was higher than the voltage at the point of circuit in- 
terruption. The characteristics of the dc system were similar 
in many respects to the ac system, peak voltage of 2.4 per unit 
being noted, Since certain simplified assumptions were made 
the numerical results should be verified by a limited number 
of well planned tests. The analog computer was a satisfactory 
tool for analyzing fast time transients on the dc system 

and long time transients on the ac system. The digital com- 
puter using the FACE Program (FORTRAN Analog Computer 
Equivalent) was a very satisfactory method of analyzing the 
short time transients on the ac system. (Author) 


AD-601 557 
OTS Price $0.50 


Div. 31 


David Taylor Model Basin, Washington, D. C. 
POWERING PREDICTIONS FOR A SURVEYING SHIP 
(AGS) REPRESENTED BY MODEL 4914. 

by E. E, West. Apr 64, 19p 

Proj. S F013 02 04 

DTMB 1642 


Unclassified report 


Descriptors: (*Oceanographic vessels, Model tests), 

Ship hulls, Ship models, Propulsion, Velocity, Fluid flow, 
Hydrodynamics, Maneuverability, Hydrodynamic con- 
figurations, Drag, Model tests, Performance (Engineering). 


Tests were conducted on Model 4914, representing the 
Surveying Ship (AGS), to predict bare-hull resistance and to 
establish optimum bilge-keel location. Comparison with the 
corresponding Taylor Standard Series form indicates that at 
15 knots the ehp for the bare-hull form is approximately 10 
percent higher than the predicted Taylor ehp. Resistance 
and propylsion tests were also conducted with the model fully 
appendaged. Test data show that the appendage resistance 
increased the ehp about 4 1/2 percent at design speed of 15 
knots. A speed of approximately 16 knots should be attained 
at design power of 3000 shp at 200 rpm. (Author) 


AD-601 571 
OTS Price $1.00 


Div. 31 


David Taylor Model Basin, Washington, D. C. 

ROUGH WATER TESTS OF MODEL 4943 REPRESENTING 
A 41-FOOT PERSONNEL BOAT. 

by Lawrence Benen. May 64, 37p 

Proj. S F014 02 02, Task 2062, 

DTMB 1833 


Unclassified report 


Descriptors: (*Boats, Model tests), (*Model tests, 
Performance (Engineering), Fluid flow, Motion, Pitch 
(Motion), Roll, Water waves, Center of gravity, 
Acceleration, Mathematical prediction, Velocity. 


Tests of TMB Model 4943 were conducted in Langley Tank 
No. 1 to determine the motions and resistance of a round 
bilge 41-ft Personne!:Boat in waves. Model pitch, heave, and 
accelerations at bow and CG were measured on a 1/6-scale 
model in head seas in regular waves, The huli responses to 
regular waves were obtained experimentally, and the method 
of linear superposition was applied to characterize the 
craft's behavior in a State 3 sea, (Author) 


AD-601 578 Div. 31, 9 

OTS Price $1.00 

Davidson Lab., Stevens Inst. of Tech., Hoboken, N, J. 
THE FORCE, MOMENT, AND.,HINGE-MOMENT CHAR- 


ee OF SURFACE-PIERCING DIHEDRAL HYDRO- 


by R, P, Bernicker and P, W, Brown. May 64, 3 
SIT-DL 964 Senate 


Contract Nonr263 43, Proj. NR062 274 
Unclassified report 
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MISCELLANEOUS ARTS AND SCIENCES - Division 32 


32. MISCELLANEOUS ARTS AND 
SCIENCES 


AD-600 885 Div. 32, 2 


OTS Price $0.50 


RAND Corp., Santa Monica, Calif. 
THE ECONOMY OF THE CHINESE MAINLAND: NATIONAL 
INCOME AND ECONOMIC DEVELOPMENT, 1933-1959. 
by Ta-Chung Liu and Kung-Chia Yeh. Jun 64, 20p. 
RM3519PR suppl. 
Contract AF49 638 700 
Unclassified report 


Descriptors: (*China, Economics), (*Economics, China), 
Banking, Budgets, Construction, Foreign government, 
Communism. 


An alternative view of basic construction and investment 

in working capital: Some Communist investment series can 
be given a different interpretation from those adopted previ- 
ously. One possible reinterpretation involves the definition 

of investment in basic construction. This term as defined in 
the text includes ancillary expenses and new fixed assets. A 
possible redefinition includes these two elements plus changes 
in unfinished construction. A second reinterpretation involves 
a new estimate of investment in working capital. The estimate 
in the text is derived from Communist estimates of accumu- 
lation and basic construction. Somewhat different results can 
be obtained by use of the percentage of accumulation accounted 
for by working capital investment, as given in Communist 
sources. These two interpretations and their effects on the 
estimates of total investment and investment in working and 
fixed capital are discussed. The orginal interpretation and 
the underlying assumptions are explained first, and then the 
alternative estimate is derived and compared with the original 
estimate given in the text. (Author) 


AD-601 067 
OTS Price $2.75 


Div. 32 


Ohio State Univ., Columbus. Research Foundation. 
MACHINE RECOGNITION OF MANDARIN MONOSYLLABLE. 
Rept. no. 9 
by Kung-Pu Li Jun 64, 138p OSURF 1465-3 
Contract Nonr495 27, Proj. 1465 
Unclassified report 


Rept. on Linguistic Analysis 


Descriptors: (*Speech recognition, Programming (Com- 
puters), (*Language, China), Programming languages, Data 
storage systems, Coding, Acoustic properties. 


Research is discussed toward the construction of a phonologi- 
cal description containing two highly interrelated types of 
information: (1) the base forms of the morphemes of the 
language in distinctive feature representation, and (2) a par- 
tially-ordered set of phonological rules, which give physical 
interpretations (physiological and/or acoustic) to these base 
forms as they occur in syntactic contexts. (Author) 


AD-601 079 
OTS Price $1.00 


Div. 32 


RAND Corp., Santa Monica, Calif. 

TOWARDS A GENERAL THEORY OF CUSTOMS UNIONS 

FOR DEVELOPING COUNTRIES. 

by C, A, Cooper and B, F. Massell. May 64, 38p P-2919 
Unclassified report 


Descriptors: (*Commerce, Theory), (*Economics, 
Commerce), Costs, Management engineering, Management 
planning, Industrial production. 


A critique is given of customs union theory as it has emerged 
since the publication of Viner's classic work in 1950. The re- 
view suggests that this theory: (1) confuses the effect of form- 
ing a customs union with the effect of removing a revenue 
tariff; (2) makes an arbitrary and highly restrictive assumption 
about tariff policy in the participating countries; and (3) fails 

to provide a rationale for participation in a customs union. A 
more general theory is outlined that takes a broader view of 
the role of industrial activity in the growth process. The 
model recognizes that economic planners in newly-developing 
countries may legitimately prefer industry to other forms of 
economic activity. A customs union can then be regarded as 

an institutional arrangement that reduces the cost of protect- 
ing local industry. However, while a customs union will 

always enable two or more countries to produce a given level 
of industrial output at a lower real cost, the distribution of the 
gains among the participants must be considered as well. 
Consequently the analysis focuses on the conditions under which 
the formation of a customs union will enable two participating 
countries both to gain. The results of this analysis are com- 


pared with those reached by earlier writers on the subject. 
(Author) 


AD-601 145 
OTS Price $1.75 


Div. 32, 30 


Mitre Corp., Bedford, Mass. 
ROUT DOCUMENT RETRIEVAL SYSTEM. 
Final rept., 
by J. F. Rial. May 64, 68p MITRE TM3869 
Contract AF19 628 2390, Proj. 438L 
ESD TDR64 96 
Unclassified report 


Descriptors: (*Documentation, Information retrieval), 
(*Information retrieval, Documentation), Subject indexing, 
Statistical analysis, Analysis of variance, Statistical tests, 
Errors. 


The evaluation of the ROUT (Retrieval of Unformatted Text) 
document retrieval system consisted of a detailed examination 
of various retrieval errors in the context of different query- 
processing methods. Many of the methods used to extend the 
power of the basic coordinate indexing mechanism were 
compared. Three different evaluation techniques were used 
in the study. Based on the analysis, conclusions were drawn 
about the relative merits of several query-processing methods, 
and some general comments were made about the limitations 
of coordinate indexing as applied to the document retrieval 
problem. (Author) 


AD-601 198 
OTS Price $10.10 


Div. 32 


Cambridge Language Research Unit (England). 
PROCEEDINGS OF A COLLOQUIUM ON THE SEMANTIC 
BASIS OF COMMUNICATION HELD IN FLORENCE, ITALY, 
SEPTEMBER 1963. 

Annual summary rept., Apr-Aug 63, 

by Margaret M. Masterman. 1 Apr 64, 129p 

Contract AF61 052 647 

AFOSR 64 1036 


Unclassified report 


Descriptors: (*Language, Speech), (*Speech representa- 
tion, Analysis), Symposia. 


A year's research on the semantic basis of human communi- 


cation leading to a colloquium at Florence and a report 
thereon. (Author) 
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33. TRANSPORTATION 


AD~601 258 
OTS Price $0.50 


Div. 33 


Operations Research Center, Univ. of California, Berkeley 
FORCED MERGING IN TRAFFIC. 
by W. S. Jewell. 15 Jan 64, 20p ORC 641 RR 
Contract Nonr222 83 
Unclassified report 


Descriptors: (*Traffic, Mathematical analysis), Vehicles, 
Passenger vehicles, Accidents, Mathematical models. 


A vehicle waiting at an intersection of a major road forces 

an entry into the main-stream traffic by requiring the oncom- 
ing traffic to slow down. Assuming that the main-stream traf- 
fio can be described as a renewal process, the paper examines 
the resulting disturbance which the forced entry creates in the 
main stream. After showing that it is formally equivalent to 

a busy period problem, explicit results are obtained in the 
case of Poisson traffic. It is shown that there is a minimal 
main-stream headway which should be forced in order to 
maximize the rate of entry into the major road by many wait- 
ing vehicles. Finally, two measures of accident potential are 
discussed, (Author) 


AD-601 296 
OTS Price $1.10 


Div. 33 


Prevention of Deterioration Center, NAS-NRC, Washington, 
RBC. 
REFERENCES PERTAINING TO DYNAMIC ENVIRONMENTS 
DURING TRANSPORTATION, 
comp. by Richard W. H. Lee. 5 Mar 64, 8p, PDC S63 009, 
PDL46816 

Unclassified report 


Descriptors: (*Bibliographies, Transportation), (*Trans- 
portation, Bibliographies), Shock (Mechanics), Vibration, 
Vibration isolators, Packaging. 


The bibliography lists 47 items on the analysis of transpor- 
tation environments and protection of materials in transit. 


TRANSPORTATION - Division 33 


AD-601 643 
OTS Price $0.50 


Div. 33, 30 


Operations Research Center, Univ. of California, Berkeley. 

REMOVING ARCS FROM A NETWORK. 

by Richard Wollmer. 13 Mar 64, 18p ORC 64 5RR 
Unclassified report 


Descriptors: (*Transportation, Optimization), ("Operations 
research, Transportation), Traffic, Scheduling, Logistics, 
Management engineering, Equations, Mathematical analysis. 


This paper is concerned with a sensitivity analysis on a 
maximum flow network. The network is defined by a set of 
arcs and a set of points called nodes. Each arc joins two nodes 
and has associated with it a positive capacity which represents 
the maximum amount of flow that may pass over it. One of the 
nodes is designated as the source and another as the sink. 
Given a maximum flow network from which n arcs are to be 
removed, which n arcs, if removed, would reduce the maximum 
flow from source to sink the most and what would be the 
resulting maximum flow. This paper presents an algorithm for 
solving such a problem for a certain class of networks. The 
algorithm would be helpful in determining how sensitive a 
transportation system might be to having some of its roads 
closed down for repairs or tied up by traffic accidents. It 
might also shed light on the problem of adding arcs which is 

of interest in deciding where to build new roads. 


AD~601 688 
OTS Price $1.75 


Div. 33,1 


Federal Aviation Agency, Washington, D. C. 
SUPERSONIC TRANSPORT DEVELOPMENT PROGRAM. 
19 Jun 63, 67p 


Unclassified report 


Descriptors: (*Supersonic planes, Air transportation), 
(*Commercial planes, Air transportation) Production, 
Design, Economics, Costs, Commerce, Speed, Sonic boom, 
Aluminum, Steel, Titanium, Money, Management engineering, 
Personnel, Airframes, Jet engines, Pay load. 


This report describes the program for the development of 

a commercial supersonic transport aircraft as approved by 
the President. Topics include supersonic transport and the 
national interest, foreign competition, market potential for 
the supersonic transport, design considerations for a United 
States supersonic transport, factors influencing design speed, 
sonic boom, supersonic transport operating economics, 
development program, production program, escalation of 
developnient and production costs, other technical consider- 
ations, management organization. 
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ABSORPTION SPECTRUM 
HELIUM GROUP GASES 
THE PERTURBATION OF 
SPECTRAL FREQUENCIES 
BY SOLIO MATRICES, 
AD-60!1 539 OV. 


ABSORPTION (BIOLOGICAL) 


IMMEDIATE SENSITIZATION 
BY ABSORPTION OF ANTIGENS 
AND ANTIBODIES IN VITRO, 
AD=600 916 Olv. 
ABSORPTION (BIOLOGICAL) 
SKIN 
WATER TRANSFER THROUGH 
THE SKIN, 
AD=601 474 DIV, 


as 
ONVERSION 
OGRAPHY COVERING 
LITERATURE ON 
ENERGY CONVERSION 
ES ABSTRACTS ON 
THERMOELECTRICITY, THERMIONIC 
EMISSION, PHOTOELECTRIC 
PROCESSES, MHAGNETOWYORODYNAMICS, 
ELECTROCHEMICAL PROCESSES, 
ENERGY STORAGE, AND 
ENERGY SOURCES, 
AD-601 224 DIV. 7 


ABSTRACTS 
LOGIsTics 
ABSTRACTS OF THESES 
GRADUATE LOGISTIC CLASS 
4A, 
AD-600 942 DIV. 38 


ABSTRACTS 
METEOROLOGY 
ACTA METEOROLOGICA SINICA, 
1958, VOL. 29, NO, 
23 TABLE OF CONTENTS 
AND ABSTRACTS 
ad-60!1 402 OV. 


ACCELEROMETERS 
ACCEPTABLITY 
GENERAL PROBLEMS IN 
CORRELATION ANALYSIS 
OF MECHANISM PRECISION, 
PRECISION OF RECORDING 
PULSED ACCELERATIONS, 
AD=-60!1 S07 DIV, 
ACCELEROMETERS 
DESIGN 
ANGULAR VELOCITY AND 
ACCELERATION PICK-UP, 
A0d=-60!1 563 OlV. 
ac MITIZATION 
es 
OISTRIBUTION OF ALIEN 
GUS ON IMPORTED 
€S AND SHRUBS, 
AD-601 357° Olv. 


cul 
TRE 
FUN 
TRE 


acoustic DETECTORS 

CORRELATORS 

ACOUSTIC SIGNAL DETECTION 
BY SIMPLE CORRELATORS 
IN THE PRESENCE OF 
NONGAUSSIAN NOISE, ERROR 
PROBABILITIES AND CANONICAL 
FORMS FOR THRESHOLD 
OPERATION 

AD=60! 361 


1C FILTERS 
GN 
LEXIBLE WALL acousT 
ERS FOR LIGUID-FILL 
€ Systems 
aAD=601 103 D 
OESIGN OF FLEXIBLE-w 
VOLUME RESONATOR ACOUSTI 
FILTERS FOR LIQUID-FILLED 
PIPES, 
AD-601 104 Olv, 31 


acoustics 
MASERS 
AMPLIFYING Ac 
PHONON INTERRAC 
CRYSTALS, 
Ad-60!1 093 2s 


Cc MASERS! 
N 


acoustics 
PrPpes 
MEASUREMENT OF SOUND 
IN LIGUID=FILLED PIPES, 
AD-601 102 o 
SOUND GENERATED BY 
ORIFICES IN PIPELINES, 
AD-60!1 105 Oliv. 3! 


acousTics 
PROPAGATION 
MATHEMAT 
= 


Iv. 3! 


ICAL MODEL DERIVED 
C RAY TRACING, 
626 Olv, 25s 


FoR ACoU 
AD=60 

ACRYLIC RESINS 
DEGRADATION 

BIBLIOGRAPHY ON PROPERTIES 
AND DEGRADATION OF 
POLYETHYLENE TEREPHTHALATE 
AND METHYL METHACRALATE 
POLYMERS 

AD~-601 262 DIV. 34 


ACTINOMYCES 
OIAGNOSIS 
CASE HISTORIES OF TWO 


SUBJECT INDEX 


PATIENTS WITH COCCIOLIOLOONYCOSIS 
Ad-601 359 OlV. 16 


ACTUATORS 
HYDRAULIC SYSTEMS 
PRELIMINARY INVEST 
INTO DIGITAL RESPONDE 
DESIGN, 
AD-601 O95 Olv. 26 


ADAPTATION (PHYSIOLOGY) 
SOUTH AMERICA 
ECOLOGICAL AND PHYSIOLOGICAL 
ADAPTATION IN INDIGENOUS 
SOUTH AMERICANS, 
AD-@01 Slé Ov, 16 


ron (PHYSTOLOGY) 


FFECTS OF STRESSORS 

EG ACTIVATION WITH 

1C¢ STIMULATION, 

AD=-60!1 165 OlVe 16 


AOWESIVES 
METALS 
BIBLIOGRAPHY ON METAL 
BONDING ADHESIVES, 
AD-601 299 Otv. 34 


Acattons 


ADJUSTMENT (PSYCHOLOGY) 


RELATIONS BETWEEN TASK 

AND INTERPERSONAL SUCCESS 

AND GROUP MEMBER ADJUSTMENT, 
AD=-601 630 OIvV, 28 


ADRENAL GLANDS 
NERVOUS SYSTEM DISEASE 
ADRENAL FUNCTION IN 
CENTRAL NERVOUS SYSTEM 
DISEASE 
AD=S01 098 DIV, 


ADSORPTION 
MATERIALS 
ADSORPTION -DESORPTION 
PROPERTIES ed COAL @-8ASE 
GRANULAR CARBON AND 
ACTIVATED CARBON FIBERS 
FROM VISCOSE AND FORTISAN, 
a0-601 0386 Olv,. 


AERIAL PHOTOGRAPHY 
RADIOACTIVE FALLOUT 
FEASIGILITY OF AERIAL 
PHOTOGRAPHIC DETECTION 
OF REOLOACTIVE FALLOUT 
AD=601 215 bive 


AERIAL PHOTOGRAPHY 
SIMULATION 
STUDY OF IMAGE-EVALUATION 
TECHNIQUES USED IN 
AERIAL PHOTOGRAPHY, 
AD-600 950 DIV, 24 


AERIAL PHOTOGRAPHY 
SOILS 
USE OF AERIAL PHOTOGRAPHY 
IN THE STUDY OF THE 
PHYSICAL PROPERTIES OF 
SOILS, 
AD~-60!1 405 Otv. 2 


AERIAL RECONNAISSANCE 
MATHEMATICAL MODELS 
STUDY OF IMAGE-EVALUATION 
TECHNIQUES USED IN 
AERIAL PHOTOGRAPHY, 
AD=-600 950 DIV. e4 


AERTAL TARGETS 
TRAINING DEVices 
ENGINEERING EVALUATION 
OF TOU=20/8 FOAM TARGET 
TO DETERMINE ITS SUITABILITY 
FOR ySE DURING AERIAL 
GUNNERY TRAINING, 
AD=-601 S96 DIV. 


AEROBIOLOGY 
wag | oe 


BLIOGRAPHY ON AEROMICROBIOLOGY 


AD-601 308 OLIV. 16 


AERODYNAMIC CHARACTERISTICS 
mOveL TESTS 
ROLL DAMPING MOMENT 
MEASUREMENTS FOR THE 
BASIC FINNER AT SUBSONIC 
AND SUPERSONIC SPEEOS, 
AD=-600 975 Olv. 9 


AERODYNAMIC CHARACTERISTICS 

PELLETS 

RESULTS OF DETAILED 
FLOW FIELD AND RATE 
CHEMISTRY CALCULATIONS 
ON AN AEROBALLISTIC 
PELLET, 

AD=-60!1 318 


AERODYNAMIC HEATING 
HEAT TRANSFER 
STAGNATION POIN 
HEAT TRANSFER IN P 
TONITzyED ATR UNDER 
CONDITIONS, 
AD-601 370 
SHOCK LAYER STAGNATION 
POINT RADIATIVE HEAT 
TRANSFER DURING HYPERVELOCITY 
REENTRY, 
AD-60! 371 Dive 9 


AEROSOLS 
PTics 


AEROSOL DIS 
AND ATMOSPHERI TERING, . 
AD-60! 650 2s 


AEROSOLS 
PARTICLE SIZE 
THE ATOMIZATION OF 
A SOLUTION OF 2, 4=DIHYDROXKY= 
BENZOPHENONE IN BIS (2eETHYLEKYL) 
HYOROGEN PHOSPHITE, 
AD-601 462 Olv. 2s 


AEROSOLS 
POWDERS 
CHARGE ANALYSES OF DEAGGLOMERATED 
AIRBORNE POWDERS OF 
SACCHARIN, CARBOWAX, AND 
CAB-O-SIL, 
AD-600 9486 Olv, 
AGING (MATERIALS) 
IBLIOGRAPHIES 
ANNOTATED BIBLIOGRAPHY 
ON THE AGING OF NATURAL 
AND SYNTHETIC RUBBER, 
AD=-601 249 Olv. 
BIBLIOGRAPHY ON AGING 
OF NATURAL AND SYNTHETIC 
RUBBER AND RUBBER PRODUCTS 
IN STORAGE, 
Ad=-601 2864 Ove 


AGING (MATERIALS) 
QUARTZ RESONATORS 
QUARTZ CRYSTAL RESONATOR 
AGING EFFECTS, 
AD=601 678 DIV. 8 


AGING (MATERIALS) 
SOLIO SOLUTIONS 
STRUCTURE AND PROPERTIES 
OF AG@=AL, CUMAL, 
AG-au, AND NACL=NABR 
SOLID SOLUTIONS, 
AD-60!1 $20 DIVe i? 


AGRICULTURE 
REVIEWS 
TRANSFORMING TRADITIONAL 
AGRICULTURE; A REVIEW, 
AD-601 607 Oliv, 32 


AIR CONDITIONING EQUIPMENT 
SHIPBORNE 
SINGLE-CHANNEL HIGH@PRESSURE 
AIR CONDITIONING SYSTEMS 
FOR SHIPS INCORPORATING 
EITHER LOCAL EVECTION 
MIXERS OR LOCAL EVECTION 
CONDITIONERS, 
AD=600 929 Div, 31 


AIR FORCE EQUIPMENT 
DESERT TESTS 
STANDAROS FOR USE IN 
THE SAND AND OUST 
TESTING OF MILITARY 
EQUIPMENT WITH REGARD 
TO VELOCITY PARTICLE 
SIZE, TEMPERATURE ANO 
DENSITY, 
ad-60! 029 DIV. 


AIR FORCE RESEARCH 

RESEARCH PROGRAM ADMINIS 
UNITED STATES AIR FOR 

RESEARCH AND OTHER 

PROGRAMS OF THE OFFICE 

OF AEROSPACE RESEARCH 

FOR FISCAL YEARS 1964-1965, 

AD=601 009 DIV, 30 


AIR POLLUTION 
CONTROL 
PNEUMATIC FUEL ATOMIZATION 
AS APPLIED TO AUTOMOBILE 
AIR POLLUTION CONTROL, 
AOd-601 O25 10 
EFFECT OF PREPARA 
METHOD OF CUPRIC OX! 
ON 17S CATALYTIC ACT 
AD=-601 O26 


AIRCRAFT 
DESIGN 
DESIGN CRITERIA FOR 
GROUND- INDUCED DYNANTC 
LOADS} VEHICLES OPERATING 
ON RUNWAYS, TAXIWAYS 
AND RAMPS 
Ap-600 923 DIV, 


AIRCRAFT EQUIPMENT 
GENERATORS 
ATRCRAFYT ELECTRICAL GENERATORS? 
GENERAL INFORMATION 
ON DESIGN AND PERFORMANCE, 
ad-601 S45 DIV. 


AIRCRAFT EQUIPMENT 
HEAT@RESISTANT PLASTIC 
A pd 45 IN THE AIR 
FORCE eUTILIZATION IN 
VARTOUS ATRBORNE AND 
AEROSPACE CRAFT, 
AD~-601 S55 DIV. 


AIRCRAFT EQUIPMENT 
LOADING (MECHANICS) 
DESIGN NOTES ON AIR 








VISUAL RESOLUTION AND 
OPTICAL SCINTILLATION OVER 
SNOW, ICE, ANO FROZEN 
GROUND, : 

AD=600 926 Otv, es 


ATMOSPHERE 
SCIENTIFIC RESEARCH 
RADIO=-FREQUENCY MASS SPECTRO} 
METRY? APPLICATION TO YPRPER 
ATMOSPHERE AND SPACE 
RESEARCH, 
AD-601 335 OlvV. 2 


ATMOSPHERE 
TRITIUM 
TRITIUM DETERMINATIONS 
IN ATMOSPHERIC GASES 
AND wETEORITES, 
ad-60! 129 DIV. 2 


ATMOSPHERE ENTRY 
HEAT TRANSFER 
STAGNATION POINT CONVECTIVE 
HEAT TRANSFER IN PARTIALLY 
TONIZED AIR UNDER REENTRY 
CONDITIONS, 
AD=601 370 Olv. ? 
SHOCK LAYER STAGNATION 
POINT RADIATIVE HEAT 
TRANSFER DURING HYPERVELOCITY 
REENTRY, 
AD-601 37) DIV. 9 


ATMOSPHERE MODELS 
METEOROLOGICAL PARAMETERS 
A MODEL OF THE SEASONAL 
AND LATITUDINAL VARIATION 
OF ZONAL WINOS AND 
TEMPERATURE IN THE 
STRATOSPHERE ABOVE 30 
KM, 
AD-60!1 348 Olv, 


ATMOSPHERIC MOTION 
OENSITY 
PROGRESS ON A STUDY 
OF ATMOSPHERIC CIRCULATION 
TO 200 KILOMETERS IN 
TERMS OF DENSITY, 
AD=-601 226 OlVe 


ATMOSPHERIC MOTION 
PROPAGATION 
PROPAGATION OF ATMOSPHERIC 
PRESSURE PULSES GENERATED 
BY NUCLEAR EXPLOSIONS, 
AD=-60!1 366 DIVe 2 


ATMOSPHERIC SOUNDING 
ITONOSPHERE 
RESEARCH ON IONOSPHERE 
STRUCTURE AND MOTION, 
A0-600 897 DIV. 


ATMOSPHERIC SOUNDING 
SOUNDING ROCKETS 
LUNAR KeRAY IIT, 
AD-601 275 DIV. 


ATMOSPHERICS 

POLAR REGIONS 

OBSERVATIONS OF WHISTLERS 
AND VLF-EMISSIONS aT 
GODHAVN AND NARSSARSSUAG, 
GREENLAND AND af TROMSO, 
NORWAY IN 1962, 

AD-601 130 DIV. 2 


ATOMIC ORBITALS 
CARBON 
THEORETICAL DETERMINATION 
OF THE ISOTOPE SHIFT 
IN THE SPECTRUM OF 
THE CARBON ATOM, 
AD-600 6869 DIVe 4 
INTERACTION OF ORBITAL 
CONFIGURATIONS IN THE 
CaRBON ATOM, 
AD~-600 be° Olv. 4 


ATOMIC ORBITALS 
LIne SPECTRUM 
DETERMINATION OF SPECTRAL 
LINE STRENGTH BY THE 
EXPANSION CALCULATION 
METHOD, 
aD-600 866 OIvV. 4 


ATOMIC SPECTROSCOPY 
OPTICAL PHENOMENA 
RESEARCH ON EXTENDING 
THE USEFUL RANGE OF 
THE ELECTROMAGNETIC 
SPECTRUM, 
ad-600 922 Olv, 20 


ATTITUOES 
CIVIL DEFENSE SYSTEMS 
CHANGE IN BELIEFS CONCERNING 
CIVIL DEFENSE ISSUES, 

AD=600 985 Olv, 28 
SURVEY OF PATTERNS OF 
TEREST IN CivIL OEFENSE 
FORMATION TOPICS, 

AD=-600 990 Dlv, 28 
SUMMARY OF RESEARCH ON 

Civi, DEFENSE BELIEF 
PATTERNS 

AD=600 994 piv, 28 

TECHNICAL SUMMARY OF 
hea ON CIvIiL OEFENSE 
ELIEF PATTERNS, 

AD~-600 992 Olv, 28 

Civil OEFENSE BELIEF 
PATTERNS ABOUT PEACE 
AND DEFENSE, 

AD=-600 993 O1lv, 28 
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TARGET RECOGNITION 
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OF LOCATING TARGETS 
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Toxicity 

OXYGEN CONSUMPTION 
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FIELO THEORY 
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ELECTRICAL IMPEDANCE 
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DESIGN NOTES ON AIR 
DELIVERY PLATFORMS, 
Ap-601 444 DIVe 


TRANSPORT PROPERTIES 
FLUID MECHANICS 
MASS FLOW THROUGH A 
CIRCULAR ORIFICE AND 
A TWO-DIMENSIONAL SLIT 
AT HIGH KNUDSEN NUMBERS, 
AD-600 968 Olv. 
TRANSPORTATION 
BIBLIOGRAPHIES 
REFERENCES PERTAINING 
TO DYNAMIC ENVIRONMENTS 
DURING TRANSPORTATION, 
AD=-601 296 OV, 


TRANSPORTATION 
OPTIMIZATION 
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U.S. DEPARTMENT OF COMMERCE FIELD OFFICES 
SERVE THE BUSINESS COMMUNITY 


The Department of Commerce maintains Field Offices to enable the business community to 
avail itself locally of Government facilities designed to promote commerce. Working closely with 
various units in the Department and, when necessary, with other Government agencies, the Field 
Offices provide business services to manufacturers, wholesalers, retailers, trade publications, trade 
associations, advertising agencies, research groups, financial institutions, and exporters and importers. 

Experienced personnel will gladly assist in the solution of specific problems, explain the scope 
and meaning of regulations administered by the Department, and provide practical assistance in the 
broad field of domestic and foreign commerce. Field Offices act as official sales agents of the Super- 
intendent of Documents, and maintain an extensive business reference library containing periodicals, 


directories, publications and reports from official as well as private sources. 
Among the many services which businessmen have found of value are: 


GENERAL 
@ Management and business aids 
® Establishing a new business 


BASIC ECONOMIC DATA 

® Census data with national and often State and 
regional breakdowns, on manufacturing wholesal- 
ing, retailing, service industries, employment and 
unemployment, population, housing, agriculture 
@ Basic records of national income and product, 
regional trends, balance of payments, foreign aid 
MARKETING AND DISTRIBUTION 

@ Development and maintenance of markets 

®@ Distribution channels, facilities and services 

@ Marketing and distribution statistics 


COOPERATIVE OFFICES 


PRODUCTION 

®@ Modernization of plant processes and other tech- 
nological aids 

© Development of new products 

® Government-owned patents for free license 

® Commodity standards 


FOREIGN TRADE AND INVESTMENT 

® Tariff and exchange regulations 

@ Import and export quotas, licensing regulations 
@ Statistics on imports and exports 

@ Investment and trade opportunities abroad 

® Economic conditions in foreign countries 


To make the services of the Department of Commerce more widely available, agreements 
have been entered into with more than 750 Chambers of Commerce, Manufacturers Associations, 
and similar business groups under which these organizations have become official Cooperative Offices 


of the Department. 


If specific information is not on hand in the Cooperative Office, your problem 


will be referred to the nearest Departmental field office. 
Department Field Offices 


Albuquerque, N. Mex., 87101, U.S. Courthouse. 247-0311. 

Anchorage, Alaska, 99501, Room 306, Loussac-Sogn Building. Phone: 
BR 2-9611. 

Atlanta, Ga., 30303, 75 Forsyth St., N.W. JAckson 2-4121. 

Birmingham, Ala., 35203, Title Bldg., 2030 Third Ave., North. Phone: 
323-8011. 

Boston, Mass., 02110, Room 230, 80 Federal Street. CApitol 3-2312. 

Buffalo, N.Y., 14203, 504 Federal Building, 117 Ellicott St., TL 3-4216. 

Charleston, S.C., 29401, No. 4 North Atlantic Wharf. Phone: 722-6551. 

Charleston, W. Va., 25301, 3002 New Federal Office Bldg., 500 Quar- 
rier St. Phone: 343-6196. 

Cheyenne, Wyo., 82001, 207 Majestic Bldg., 
Phone: 634-2731. 

Chicago, Ill., 60606, Room 1302, 226 West Jackson Blvd. 828-4400. 

Cincinnati, Ohio, 45202, 809 Fifth Third Bank Bldg., 36 E. Fourth 
Street. 381-2200. 
Cleveland, Ohio, 44101, 4th Floor, Federal Reserve Bank Bldg., East 
6th St. & Superior Ave. 241-7900. 
Dallas, Tex., 75202, Room 1200, 
8-5611. 

Denver, Colo., 80202, 142 New Custom House, 19th & Stout Street. 
534-4151. 

Detroit, Mich., 48226, 445 Federal Bldg. 226-6088. 

Greensboro, N.C., 27402, Room 407, U.S. Post Office Bldg. 273-8234, 

Hartford, Conn., 06103, 18 Asylum St. Phone: 244-3530. 

Honolulu, Hawaii, 96813, 202 International Savings Bldg., 1022 Bethel 
St. Phone: 588874. 

Houston, Tex., 77002, 5102 Federal Bldg., 515 Rusk Ave. CA 8-0611. 

Jacksonville, Fla., 32202, 512 Greenleaf Building, 204 Laura Street. 
ELgin 4-7111. 

Kansas City, Mo., 64106, Room 2011, 911 Walnut Street. BAltimore 
1-7000. 

Los Angeles, Calif., 90015, Room 450, Western Pacific Bldg., 1031 S. 
Broadway. 688-2830. 


16th & Capitol Ave. 


1114 Commerce St. Riverside 


Memphis, Tenn., 38103, 345 Federal Office Bidg., 167 N. Main Street. 
Phone: 534-3214. 

Miami, Fla., 33132, 408 Ainsley Bldg., 14 N.E. First Ave. FRanklin 7 
2581. 

Milwaukee, Wis., 53203, Straus Bldg., 238 W. Wisconsin Ave. Phone: 
BR 2-8600. 

Minneapolis, Minn., 55401, Room 304, Federal Bldg., 110 South Fourth 
Street. Phone: 334-2133. 

New Orleans, La., 70130, 1508 Masonic Temple Bldg., 333 St. Charles 
Avenue. Phone: 527-6546. 

New York, N.Y., 10001, 6lst Fl., Empire State Bldg., 350 Fifth Ave. 
LOngacre 3-3377. 

Philadelphia, Pa., 19107, Jefferson Building, 1015 Chestnut Street. 
WA\lnut 3-2400. 

Phoenix, Ariz., 85025, New Federal Bldg., 230 N. First Avenue. Phone: 
261-3285. 

Pittsburgh, Pa., 15222, 1030 Park Bldg., 355 Fifth Avenue. 471-0800. 

Portland, Oreg., 97204, 217 Old U.S. Courthouse, 520 S.W. Morrison 
Street. 226-3361. 

Reno, Nev., 89502, 1479 Wells Avenue. Phone: FA 2-7133. 

Richmond, Va., 23240, 2105 Federal Building, 400 North 8th Street. 
Phone: 649-3611. 

St. Louis, Mo., 63103, 2511 Federal Building, 1520 Market Street. 
MAin 2- 4243, 

Salt Lake City, Utah, 84101, 222 S.W. Temple St. 524-5116. 

San Francisco, Calif., 94111, Room 419, Customhouse, 555 Battery St. 
YUkon 6-3111. 

Santurce, Puerto Rico, 00907, Room 628, 605 Condado Ave. Phone: 
723-4640. 

Savannah, Ga., 31402, 235 U.S. Courthouse and Post Office Bldg., 125- 
29 Bull Street. ADams 2-4755. 

Seattle, Wash., 98104, 809 Federal Office Bldg., 909 First Avenue. 
Mutual 2-3300. 
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